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PREFACE s B Co0
. ‘ ' . € , ' \ . -
This project was a resu]t of concerns about the status of metric measure—

-« I3

ment in Kentucky Vocationa\ Programs Vocational Education 1s c]osely Tinked,

to 1ndustry Programs must include .metric measurements, related’ \toqgs and

aquipmeént to prepare graduates for ‘the "world of work_"

‘/The project was designed to deve10p a systeh for assisting vocational
educators to cope with metrie measurement. Inc]uded in the reflqement of .the
- system were-prov1s1ons fore devetoping .and/or pr1nt1ng various mater1a]s
. These materials are aya1]able for use by educators at all lever of responsi-

" bility. [ - N ‘ _ - .

o ’ ‘ ' -

\ The research was a “field based" effort That is, the system was developed
w1th the assistance of vocat1ona1 educators in four regtons. Over a hundred
vocat1ona1 educators part1c1pate? in project activities Thusf jt was possible

to educate part1c1pants about metric measurement, while refining a system that

can now be used to assist vocationa] teachers . \ . : ¢
\-' This research is part of a cont1nu1ng effort by vocational educators to
, keep abreast of new innovat1ons in business and industry Through dissemina- |

tion and further act1v1t1es, it is hoped that project efforts will serVe as a
catalyst for actton, Vocat1ona1 educators need to continue to obsarve, re-

3 search plan for, and implement metr1cs in their programs to maintain relevant

education. L ) \
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. o . " PROJECT ABSTRACT
-ntTJs OF PROJECT: A SYSTEM FOR PROVIDING RELEVANT METRICS EDUCATION
. (

~ EOR VOCATIONAL TEACHERS' IN KENTUCKY : \
PROJECT DURATION:  Beginning Date 1 July 1978 * '

. Ending Date = 1 September ]9J9
. ) r
— - OBJECTIVES: - T, DeveTop a system for aidfng tEachers to adapt

to metric measurement. n

) ' ‘ 1 4 *
2. Deve]op ten (]0) self-assessment instruments
. relating to metric too]s equipment and
N, ‘measurement. gy
N . _ 3. Print sixteen (16) metric modules for inrdepth’
"o metric education

4. Transmit results to the Bureau of Vocational
Education.

\\PROCEDURES: ‘ , TRe design ‘of the project inc]uded:
' 1. Working with'committees of vocational teachers.
------- - 2. Offering wor&shops in four regions.

f"- 3. Determining the status of vocational programs
y by surveying educators attend1ng workshops

4. --Makitng recommendat1ons based on syntheS1s of’
< .. results. :
CONTRIBUTIONS TO This, project resulted in a system supporting mater1a]s
EDUCATION: " and findings from which future planners can meet student
e ahd business ‘and industr1§] needs.
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A SYSTEM FOR PROVIDING BELEVANT METRICS EDUCATION )
R VOCAT IONAL TEACHERS IN KENTUCKY .

I NTRODUCT.IONQ N

/ . ‘ » »

{ ThlS report describes the products. act1v1t1es, and efforts to de-
-__7f\;w/f ve]op a systemized approach tb metr1cs education to meet the needs of
. Kentucky.Vocatvona] Teachers. . : ..

. Background ” |
In,]975,;President Ford signeJ'the_Metrics Act. This Act encouraged
a ten year VOluntary:conversiOn from the engiish to metrtc-system of ‘
measurement. The key word in the leoislation wasj“voluntary." It was -
~up to business, industry, education, other organizations, and individuals
to determine if metrics was_necessary.and economically feasible. The

Act was intended to be a stimulus for ohapge where change was warranted.

A

From analyzing the overa]] support of government and 1ndustry for
the changeover, it can be cpnc1uded that metric measurement is here to

, stay. It is only ‘a matter of time’ before the maJority of 1ndustr(es ac-
F - /

' ept metrics ag the primary measurement system. ' ' "' ' .
. In response to'metric conversion, 13 states set ]986\as the
‘\target year for teach1ng predom1nant]y in the metr1c system UQTP9d4mMW
States Genera] Account1ng Off1ce [GAO] ]978 ) Kentucky is one of these
states. In a reso]ut1on the Kentucky State Board of Education (]974)
’ s{ated that metric measurement " sha]] be g1ven the maJor emphasis
n s . ~ ’ ® ‘ ’
. , : , . '




beginning with the 1980 81 schoofiyear" (sec~Appendix 1.) This resolu—
, \tfon requires vocational educators in Kentucky to evaluate metric(con- ,

version and implications ‘for ‘change. " : )

e’ ' . '

-
»

In addition, vOcational educators must -be aware of the progress of . >

métric conﬂersion to meet goals of their vocational programs. The Mnmk - -
' between vocational education and indusgry -is, very strong. As 1ndustﬁy §§
' changes to metrics, Vo\\tional education must include appropriate.educa-
tion in the turriculum. Present and future workers must ‘be able to use . -

- oy - ] . ' R - -
. -+ metric measurement as required by the industries in which they are em-
- 7 .

ployed. S

" This project was initiated in responseﬂﬁo apparent needs of voca~ Ny

- tional educators to analyze,  make decisions. and 1mp1ement metric educa- .
'O.
tion. In line with these needs, the project focused on a systenized ap-

Rroach to deal with concerns of paramount interest to teachers (The
o 4
>4 ‘ Center For Vocational EduCation, 1975.) These concerps' were:

(1) -To what ‘extent is metrics bging used in industry?

[ J /o

(2) What long range plans does ihdustry have for converting
. to metric measurement ?
’ - [}
- (3) What is vocatidbnal education doing about metrics?
4

) ~ (4) What needs to be done in vocational education to meet 1mp11~'
« ' - : cations of metric measurement? . +
' \
" . _ ~ - ' : - _ .

7 M [N S

ey > T S-S U
T T Research and Ltterature o : g

v The first step 1n deciding what metric educatioq.shou]d be included
«1n vocat1ona1 training, is to determine whqf workers are doing in in-

dustry (McMahon, 1972 ) B . : \

- » —r




_believe the disadvantages out-weigh. the advantages for their/firms,"

+
\ - L)

In‘é metric study conducte& before the Metric Act of 1975, it was

{

conclgded that ]arde organizations' tended to be more favorable toward

ddoption of metrics than small companies (U.S. Commerce Department,
¥ . '
1971.) Thusfar, this conclusion seems to have held true ~Large com-

panies, such as Ford Catepi]ar Tra,ct_ofr and. General . Mntnrs hegan.,_

&

. changing to metr1c sized parts in-the ear]y 70's. Other large compa-

nies have_fo]lowed the lead (3M Company, 1978.) . Small businesse€ have

exhibi ted m3§f resistance. " In a study by Terry Wise (1979) in Elizabeth-

town, Kentucky,'seventy~eight (78) percent of small companies surveyed

" sald theéy were not using metric measurement, and many stated tha§ they

would do so only if forced by legislation. This study is reinforqu.

by the GAO report (1978, p. 11) that states "...more (small businesses)

~\

In a survey of n1nety nine (99) large and small comp&nies in Ken-
tucky, the Department of Education (1977) found that twenty -nine (29)

companies were not chagging to metric measurement. Four (4) percent

‘said theéir companies had progressed toward complete converston. Most °

B . .
of the companies_teaned toward responses that indicated they were not

converting. The/small company resistance migﬁt have had an influence v

on results of the survey. If sol this would have implications for

* industry commitment to metrics in urban and rural areas. Since

mpst large companies are located near urban areas, it might appear ghat|

R . ’ _ \ N —
urban industry is more committed to metric megasurement. ‘Likewise, rural
area industry might seem-opposed to the idfal o haﬁging over to a dif: .

ferent méasurjng system, N ) _‘ ) . ; .o 1
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] . . v/

- It has been theorized . that 1ndustr1es selling products 1n countries

- that use metric measurements are more 1ikely to accept and produce metric
sized produtts (U.S. Department of Commerce, Mn. ) Perhaps this is the |
‘reason why the building trades industry has not changed to metrdcs, while
the autmnot1}e 1ndustry has made significant progress (GAO report 3M

" The Center for Vocational Education)s Other industries seem to vary.in
:the1r‘ﬁnvo1vement in foreign markets,-and likewise, vary'in.thelr commi t--

.

ment to metrics’ changeover. : .
, ) . e

Because attitudes are vital in in?lpencing,behavior,‘the propress”

~of Metrié changeover has probably been aﬁfected by attitudes of pro-.

ducers'and consuiers, In a'study originated'by the GAO (1578, p. 34) i

it was found that: - -

- Half the peop]e from.the general public believed they would nbt bene-.
fit from metrics.

- Twice as many people were opposed to metric conversion than supported
it. .

. . ) e . ' .
b4 these'findings can be generalized, a large number of people with vary-
ing occupational responsihilities are oppoSeq to metric conversion. - This

point of view cou]d proviQeﬁone explanation of why like'businesses seem

to vary in their plans to change to metrics. A [
- . ’ . 1 ¢ i

b}

The literature and research portrayed a confu51ng p1cture of what in- -

dustries were changing to metric measurement Likewise,- rateshof progress

for industries already committed were difficult. to access. .Gengral Motors
/- * . N 4

in the mid-70's gave detailed reports of progress in'fo]fowinb their ‘con-

Yersion plans.” A few other reports of industry progress were 1ooated.
* \ = . \ .
r - . .

~

L l)ﬂ“, !

1




" However, most companies dg not advertise what they are doing about met- N
rics. It'could be conciuded that the majority of businesses have no
plan of action. The Kentucky State Department of Education (]977) found'~
that ‘6{ghty- Fburi(83) percent of “twenty- nine (29) surveyed companies had

'_ no target date for Comiﬂete Conver‘si ony The__GQ_\l_emmen_t_Accgzunttng__Off_i_ce_.__._ e

(19784 somewhat.suppor ~ this finding They stated that bountries con-

- verting to metricibiea ed from™ experience that an overal] target date

nmust - be mandated by governme ‘~if conversion*is to become rea]ity This _
. _/ : L
impiied that mandated target dates force industry to pLan and carr out .

Ve .\&‘

'conversion in an ordered fashion At this time it appears thsl the rate

Aof changeover is rather Unpredictab]e, and varies from industry to in- * ' .
) | S @5
Findings in research and literature indicate that vocational teach-

dustry.

.1.

v;exs may have a difficult time in genera]yzing about - industry commi tment ti\
to metrics Thg'Wi]]ingness and rate of change seem to be affected by

._husineSS climates, ldcation of trade markets, size of industries, as well .

' as pro and con attitudes. Déé%nnining what types-of tasks workers ger— "

form in a particular industry may be much easier than findingibut what.

. metric measurements- are made®in accoplishing the tasks. .

If teachers cquld find out what other teachers were doing, th,s in- =
fOrmation would help them make'metric conversion decisions. Theré was
some informatjon available that i§ evidence of an avai]abi1ity of assis—,
tance. V-TECS catalogs.of objectives {]979} and approved equipment 1ists
from the Kentucky'Department of Education (1979) contain Tistings of met-

rie tools and equipment. Teachers Were involved in the development of



T . b ) R _ . ‘.# ‘ S - . ‘
> _ these listipgs.;:ln_adﬁibion. déscriptioﬁé of numerous workshops ana EopL .

. . :1‘ .-h NN . ,’ ‘» v ' ) \ . ' -

] .. . ferences that included metric'sessiogf were found. There was no evidence

. - that Kénpbcky;Voféfiondl featherg are ‘takihg agvantage of Zhe heip.

Nt T . ¢ 4

From available information, it 'must be cénclﬁded th&t’itligldiffjcult .
. ' ~ ' : PURVENr N - : D v T, ' ’
? to décide what td teach. Some a;%féles (Jackman, 1976, Adair, 1977

e : Lindbgch, 1976, and'chers)'discbss*what"need?"to“bé‘chaﬁgéd'Tﬁ;EﬁééTfiéf v
programs’ i f teachers decide to totally convert to metric ﬁéasurementd}'

The Center for Vocational Education (1978) published another tybe of

*

material. Metric 1nstrdct16n$€ modules from the Center for over fifteen

A

(15) vocational areas weré designed to meéet measurement needs of students.

A1 of the located materials contain valuable information. However,

‘Eﬁgy do have limitations. The information doe§m36f~guide theﬁieacher as
to the steps to-take to decide_teaéhing content and the depth'of_znstruc—

tion tHat should be selected to maintain relevaht education.

‘ -

+ In ¢onclusion, ‘the research and literature did no;-help us to answer |

»

' ' \
our questions about metric changeover. It was and still is difficult to

-’a;sess where industry is and whefe'they are going in converting to'met—

5

rics. It is equally difficult to decide what vocatioha]~teachers are
dbing'and what they should be doing to properly train students in metric

measurement. .

| | _ - I
Scope of the Project BEEELE

™ -

S

The project was desighéd to be of immediate and long-range assis-

tance to teachers in their efforts to cope with metric measurement. -Thus,
A, . \

input was needed from many sources-to make final outcomes relevant.:

-




W Every effort\was made-to include ihput ?rom industry. A Steerlng Committee ' ‘
e . ' ~a . . - .
\participated in making timely project .decisions. Teachers were asked to '

.' ' ™~
K2 partic1pate‘ln developlng and perfecting produqts used by . teachers Theii
S ;s
State Uépgitment of Eduoatlon Vocational Region, and Jefferson Count&

adm1nlstrat1ve personnel added much to the qual1ty of the project Four -

- r -

%4) vocatlonal regions were involved. Several out of state consultants

were asked to provide addltlonal 1nformat10n In essence, as t1me, funds,

and energies allowed, a1 persons and organizations that could assist

were asked’ to participate.

A 4

-~

As 1nformatlon from the Titerature was evaluated, it became apparent

-——-—~*mm"“”thar”detTsToﬁs‘Eﬁo“f"METrﬁcs WouTd Fave.to be made from program area to

’

-program area. Thus, the project was designed to work with a managable .

group of programs. Ten {16) occupational.trainigg areas were selécted

3

" by the S%eering Committee as a focus of the project.

Dur1ng the }1terature search, materials were purchased to be used
. . >

and“d1splayed in-workshops. | - .

The proJect was limited to Jefferson County and Vocational Region 6,

“along with three (3) other vocational regions. workshops'were offered

in ald four (4) reg{ons. , . _ - -

Jo. ‘ ACTIVITIES AND ACCOMPLISHMENTS.

.. p .

‘ Prgblem (o

\

The research and l1terature sectlon support the position that voca-

tional teachers md§: look.closely at 1ndustr1es related.to their tra1n1ng -
. ./' . : .

‘ . ~ ‘ - . (\i ).
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to determine how metric denversion is. progress1ng Since there are many

variables associated with 1ndustr¥ conversion, it 1s.necessary to ‘use:

:the beqt me thod to sOrvey 1ndustry pbout metric Changes Thg next step

is to decide uhat should be inc]dded 1n the training Then, teaehers
have to decide on immediate and ]OQE range changes to match predicted
industrial conversiq . These changes must cpnsider.- curriep]um re-
vision, modifying gnd/or purchasing new.equipment and th]é,'and order-.
ing additional supplies. A very complete plan must be deve]oped to in-

clude all necessary instructiona]'cgnsiderations. . %

A noted vocqt{onal educatdr, Rupert Evansr(1974) said, "0bv1qus]y

-~

you must learn what SI (metr1cs) 15, and is not, before you can begin

- to fﬂgtaTT”Tt*1ﬁ’Y6UF”T@borator1es ‘and "teach it to-your-students.“

Thie‘stétement supports the 1dea that teachers need professional develop-
ment experiences in metrics in order to be able to make and 1mp]emert‘
realistic decx§1ons These experiences must 1nc1ude awareness of the .
tota1 metric system, along with in-depth train1nq in aspects of m?trics

s

needed for spec1f1c tra1n1ng areas

Inf]uences of attitudes in relation to the success of metric eon-

Y

version have long been diScussed Attitudes. were also an imﬁortant fac-

tor. in, this project Sincerthe prOJect was des1gned to assist teachers,

L

attltudes about metric measurement ‘were strong dete?u1ners as to whether

{
or not teaphers would participate and accept he]p‘ Mark HeadricK (1976)
assessed the attitudes of over 24,000 vodatignal' and technical teachers

in*Missouri. He foqnd favorable attitudes tqward conversion to metricé.

r

7.
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‘ \ Using'fhe veiultq OF 1his study. we m1ght have assumed ‘that teachers v

\.. .
would be very recept1ve to the project However, becadse of the lmpor- I

tanoe of attitudes 1n realtking project success, this ‘was an area of « :7 SN

I , . o
A e coﬁt&rn in plann1ng and 1nm]ement1ng all a0t1vities . St

N L]

' Thus. the problems becanm apparent Vocational teaehens needed-"'"""
a%51stance in copind with metrlc conversion. - They needed help in dis-

(' . : covernng the best way to f1pd out what industry is’ doing at the present

) and in 1he future. Assistance was needed in dec1d1ng what metr1c tools,

) equnpment. and measurements should be Tntegrated into vocat10na] 1n—

%tructlon Teachers needed professional development activitie$ to as-

|
$ist—them to utilize obtained 1nf0nnat10n Some teachers needed he1p !

in sco.ng the good“ in converting to metr1c measuremenb In summary,
N

-~

the problem and sub-problem were !

ProbTem: What system can be used to help vocatiopa] tiachers meet

n

.
»

' implications of metric conversion?

{
v

‘Sub-Prob lem: 'Nhat can be done to enhance pqsitfve attitudes of

' SR vocationa] teachers toward'meQ{ic conversion?

Methods . v . B .

-

.{. T . ' . ) f\ ’
The project. involved teachers, industry, and teacher education in

-~ » .t L}

. AN
- ‘an organized effort to provide metric education. More specifically, the

-project resulted in a system to assist individual teachers with:

Ld




. Literature Review--- : » : C

LT fry

N . - -‘ ‘ . »r -:.U ‘\ .
Y ' ) ~ * e
'

(1) identifying what\industry is doing in metrfts, (2) assissing how

-
_ voéational programs in speciiic occupatiOnhl areas qompare to ‘what_ 1;7
-

dustry is doing, (3) obtaifiing §pecifit metric knowledggs and skills, *
' and (4} 5lanning for >bnversion when necessary

(Y '4'-. - . ' NN . -‘.

Ve

1 A S .

o o

The first step ®n the project was to conduct a literature review.
x This actiVity was divided into three steps: (l) to review literature,
(é) to order literature to support project activities, and (3) to

deveﬂop«a biRSiography of materials to support project intents E

- An extensive literature search was conducted. Metric 1iterature
' ) ‘

)

from ERIC, AIM, .ARM' CJE, and the\Business Periodicals Index were re-

T . .
) SRS ,4'-.

A

viewed. In addition, textboohd' goyernnent literatuFe listings, articles,

references, andquarious bibliographies were searched for relevant

A d - . "

materials.

Literature was, needed to support several differeanactiVities. Dur-

" ing the. instrument development phase, several’ awareness workshops were

‘of fered. Various literature and materials were purchased to support
these activities, As. a result of the project, individualized metric
modu were printed to be distributed to four regions and selected tea-
:cherﬁegucfki\ﬁ/institutions. Literaturétg?s purchased to be included.

witn the ﬁodules. A1l purchased materials are listed in Appendig 5&

" Early in the project, it was decided that literature could serve

several purposes.. .First, it was’ needed‘fo support activities, as

st



y

‘qearch focused on findinq sources that cou]d prbvade genera] informat10n U

" to regwon six, and (3) to eva]uate project act1v1t1es

AW

previously mentioned. Setdnd]y, literature provided 1nformat10q—aa\£p

what happended in induftry and vocational eduqatfqn Thevefore, the

for sevaral project act1v1t1es, and Specific information- that cou]d bé

. disqemwnated to v0cat1ona1 “teachers during workshops and other 1n service :

3
K} R L

L] . - -

act1v1t1e%

" Steéring Committee--

"A Steering meu1t was selected to be representative of education

and 1ndustry (see App ‘_ix 3.). The Commi ttee had three basic functions;

(1) to se]ect ten vocat1ona] program areas that woh]d be the Sfocus of

¥

”ﬁfgject“dtt*VTtWi?“‘f?) to‘seiect three-vocationat reg1ons Vn addttton T

Inqorder to select ten (10) vocational program areas, the Committee~
. - , B ! . .

. considered various evidenceé. ‘A listing of programs in Region 6 was pro-

-

,videﬂ. The Project Director discussed Qhét had been found in the litera-

kA

' nurg about vocational pragrams, and 1ndustry conver51on Members of tﬁe

Lmunittee ﬁhared information about programs in relation to metrtc measure-

ment needs After lengthy dlscussion, ten program areas needing thehmost .

"assistance wekg se]écted. they were: "
Air Conditioning . Food Service
Auto Body ‘ Horticulture o
. Auto Mechanics " Machine Shop :\ y -
Diesel Mechanjc Small Engine

‘Drafting o Welding

Al

ant . v o, .. ) - . . .I A ”‘ \



. Several factors were cdnsidereq-when selecting three regions for -
field test. Each region was discussed in relation to: (J) the number

of programs in the regijon to the ten (10) selected AsS the ?bcus of the

.project) and * (Zécrural urban characteristics Region 5 E]iyabcthtodn..
" Region 14, Lake Cumberland and Region 15, Bluegrass; were se]ected (See '

Appendix 4.) A1l of the regions. expressed a willingness to participate..

/
-

v N R o . . .8 .
As' part of the Steering Committee activittes, Dr. John Peterson from

-

The Ohio State University. The Center for‘Vocationa] Education was asked
to panticipate. Dr. Peterson was former]y involved in the development
of metric 1nstructiona1 materials foP vocational programs. His past ex-

\

periences in organizing and carrying out actiVities were similar to what

“"had beenmp?anned “forthe project. Therefore he was asked to focus on

the process of the project, with options to look at products sim1lar L0

those developed in his project The gocus of ﬁis efforts were to help

improve overall project quality
/ b -
Needs Assessment—-. ’

b

. ~

The needs assessment actiyities\had a .two-fold purpose. It was in-

-

tended to.develop ways to involve vocational teachers and industry in a ‘

cooberative effort, to determine what industry was doing about metrics.

N

These-ways'or methods would be inc]oded_in the system and recommended to
other vocational educators.. In addition, it was a prime purpose to gain

sufficient information to develop instruments that would measure what

metric tools and equipmenf were used, and what metric measurements were

-

made in vocational programs. and industry. . . . L .

i
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A Metric Advisory Committde was s"bcted for cacWocational area *

. . - * ' . '
(see Appendix §.) The pumber of teachers selected for the Committees =
. . 4 " ) ~ . . - :
X _'Vam'es. . The decision was made to allow more than one to Qer‘\'/e c‘n a com-
, ' .‘ 5 , g . . \3 . L . - 2
.~ Mittee if several teachers volunteered.

M . ) . lm )
A definite_proQ]e@ in the project was how to work with teachers to

N ' “ ° devalgp listingsof equipment and measuremenfq. This problem was pre-
' sented to the Steering Commi t tee. They suggested that a college cbpdit
course be implemented to éssist teachers.to work with industry, with

1

the final outcome being the.desired listings. They also recommended
that, the pizject provide tuitibn as an inéentivé to participatg. This
idea was pursd:d by the pﬁbject staff, but-cbuid not be reaiized because
of state de&éétment policy about tu{tion remission.” The Eina] solution
was to work,with teachers during their planning period or on their.own

Lz time.

The project staff.devefopéd a ]isfihg of tools and équ%bment, and
~ measurements for each vocational area. sIhe content of the listings were
derived from: (1) official eqqiéhent lists from the Department of
u‘EHdcation,‘Frankfort,'(2) V-TECS caté]bg listings ot tools and equipment,
and 13) The Center for Vocational Education Metric Modules. (See Appen-
. * . - dix 6 for a sawple of materials.) |
A meeting was scheduled with\each of,th’-connﬁttees. Teachers were
requestedﬂ}o brin§ program equiphent'lisfs. When the meetings were held,

the project;was explained. Then, the teachers' list was compared to a

1isting of tools End'equipment prepared by the project staff. LteMs. .

.{ o




measurements was, assessed for missing ang extra measurements After

. ing iists was discussed. Teachers wére questioned about craft conmi ttees

. .
' . -~ . . . .
1 . P % : \

that did not seem reievant‘to the program were deieted K iisting of‘

}

going over t\e listst_the shop was visited ‘and various’ toois, equipment‘
and‘corresponding measurements here discussed This resul}gﬂ in the.

addition and deietfon of additionai items and measurements

: During-each of the meetings, the invoivement of industry. in develop-

and overall r%iationships with industry. Suggestions were made by tHe
: )
project staff,as to how industry could be involved. Based on the infor-

mation,‘each committee was asked to survey industry, using the lists.

had been estabiished by the teacber Thus, when the 1ists were re-

.turned, they should have included inputs from imdustry and vocationai

’
teachers. N

4

Listingshdéreippea Bykthe Committee were delivered to Frankfort for’ .
review by the vocational equipment section of the Department of Education.
They were also given to vocationai teachers in Vocational Region 6 that N
attended workshops Teachers were encouraged to comment on any wording
that was ‘not ¢lear and to add and/or delete any 1tems - Al receiyed

information was used to arrive at finaiized iistings

Instrument Development-- ‘ : : o L

A recent AV Journal article by Spiliman and Bruce (1976) related

closely to project éonditiohs. They said that the develepment df

materiais-is much easier to accomplish than getting teachers to use

L

{ ~
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them Th1s thoughi he]d true for many aspects ofsthe progect Teacheks

\
kld no&xjutomat1ca]ly chapge their points of view because ind1V1dualized

materiale were ava1lable or in- serv1ce education was prqvided. Chanqe

was onl;\Q&alnzed when teachers conc]uded there was a def1n1te need to

upqrade themeelves and the1r programs- to match ‘what 1ndu§try wa€ doing

]
L]

The 1nstrument seemed to be an exce]]ent vehicle to define upgrad—

ing needs of programs and teatﬁers It was 1n\ended that the’ 1n9trument

would ‘utilize teacher ekperiences to f1nd out what metrics-was needed
' ¢ .

and hdw it would be effect1vely ut1]1zed !n vocational programs. To

realize the intent, a self-assessment instrument was deveéloped__ The

teacher could use it to organize thoughts, derive information from the
K4
resq]tq, and decide what should be done. .

Data Ana]ysig:: , m .

.
!

Once "the instruments were filled out in selected workshops, the

results were to be tabulated and analyzed. The metric stafus of teachers

and programs was to be determined{ The - ana]ys1s was to resu]tz1n supple-

mentary information to the instrument that cou]d provvde teachers°w1th

additional information fér decision-making,

Third Party Eva1uation-j ' I

A th1rd party eva]uanOn was p]anned to evaluate the impact of the

.10

project. L.S. McK1nneypbkst.V1rg1n1a Technlca] Institute, wag asked to

participate. H‘s background 1nc]uded a wide- range of experiences in
o .
. \
me&rice educatjon for vgcq§1ona] teaqhers. Mr. McK1nney had tested,

* .
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e ‘educated, and assisted vocational teacheré to adapt to industrial inno-

* -

vations in metrics. Because of his expertise, he was asked to make an

I, ' in—depth assessment of the instrument aﬁa associated activities.

~ + Also, the Steering Committee‘evaluated the project They comp]eted

B an instrument that was based on Mr. McKinney's eva]uation and project
— ' ' ' obJectives. -
. ~The evaluation from the Steering Committee and L.S. McKinney were

compared Both Mr. McKinney and the Committee knew the eva]uations
would be compared for commonalities and differences The resu]tsﬂmere

used to consider future metric activities.

- Field Test and Review--

S ) ' ~ ' T B
( « After instrument deve]opment and review in Region 6, the instrument-
and, more important]y. the system were to pbe triegout.in the three ‘

regions se]ected by the Steering Committee Workshops were chosen’as a

‘ * Y '_. e . . o
way to refine the system and assist teachers‘in upgrading themselvés and :

N

their programs. * : S

_ § -
The morkshops‘were designed to'provide.maximum#assistance to teaohérg//rtl
whojmere ready to make decisions about imp]ementing metric measurement in® R
/Hkheir ogramsT Aiong Wi th di3cussing program needs (too]s1 equ1pment
MEasurements ) a portion of the workshops was.devoted to deveioping a
plan- for changeoyer A 1arge part of the workshop was deSinged to pro-

vide dwaréness experiehtes There ‘were also- opportunities for teachers

to decide on further professiona] development needs.

e




‘ Professional Development--

“ o o
LR
~ -

‘A néitric education course was planned as.part of the project. This'

course was designed to provide in-depth metric education for.vocatipnal

. : . s
// teachers. h _ .

o e It was planned to cooperate with the professional development umit - -

' “to of fer other activities.

P

RESULTS D

Objectives were written to aim the project towards developing a

system for providing,metric education. _Therefore,.the-resulis-were

discussed in terms of suceess in meeting objectives.

Objective 1.1

&

Review metric literature,wincluding literature identified through

» M
: ]

an.Eric search.

-

This objective was met. An extensive séarch was carried out over

the twelve (12) month period of the project.

¢

Several bibliographies wére discovered that couid heip educatgfs
_interested in implementing metrics. Metric Education, an annotated
Bib]iogrébh; for Vocational, Techniéa1 anauAdulq Education (1974), and
The Metric Sy;tgm: A BiB]iograohy of Instructional Matééiéls (1975)

are worthy of mehtion. .Both dpcuments\aQe available upon fequest.

Objective 1.2 Order literaturé néeded to support praject ac;ivjties.

i) - Literature was ordered and received. (See Appendix 2 for a list-

Q@

. ing.)l These materials were used frqquently in the project. The objective

. , v Q
.. - was met. L - ‘ | - z
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Along with supporting individualized metr;c instruction. reference
materials were displayed 4t each workshop 7 -Teadpers were encouraged to
look at the materiais and decide if any would be useful in their pragrams

Although a ‘great deay of care was taken.to maKe an attractive dispiay. )

teachers did not give much attention to materials.

Objective 1.3 Develop a bibiiography of materials reievant to the intents

of the project.

: 'Y
Three (3) documents were developed in the project. Metric Refgrences.

was an extensive listing compiled from a variety of sources. This

ment was used as the basis for & more explicit listing titled spécféic o

Reference. The third document was a description of sixteen (16)

articles titled Article Summaries. The total package of three (3)

documents was developed in an effort to be of most help to educators,
. ‘ )
These can be examined in Appendix 7. The objective was realized™ &

These documents were helpful during the project. They were also

~used during several workshops. Teachers were encouraged to use them

to identify references that would be of assigtence. "Theré Jid not seem

to be a great deal of enthusiasm. from the teachers about the availability

’

of the documents.

" - Vs ' : .
Objective 2.1 Select a Steering Committee’ ' o

\

4 _
The&§teering Committee was selected, thus the objective.was met.

] om .
It was ihtendezxfﬁ have the Steering Committee tepresentative of -

~ industry and education: A1l of the educators agreed to participate.

It was more difficult to find members from inddstry that could

' ' ' .



participarp . Many porqons werf~txnnmcted, a]] Hefusod becapse they had » ) ’}‘

other Lomm1tmentq when meetings were—sghedu]ed Fina]ly, Mr. Fraak Buckler,

Reqion 6, cahe to the rescue. He qontafted numerous people from industry

and located an industry person for the Steéring'Cmynittee. _ ¥
| & ) | _' The cooperation of'tt)e Commi ttee was fan_t_a_'_stic. Good j_xi_gas_w_er_‘e
| benerate& and used as the basis for many project decisions. | ,f
T Ob)ectlvo 2. 2 Se]ect ten (10) vocationa; program areas as the focug.of !
| "~ the pr O]F;."Ct o

Ten ( 10\Lvocat1onal areas were selected by th Sf09r1nq Cmnn1ttee S

.The%h Jec twe was met. ' < &
- ) ‘

* In the‘fir;t few workshops, participation was 1h%ited to those from
the ten (10) vocational areés"' However at the urging of sovoral regional
directors teachers from all vocational areas were altiowed to attend
several workshops. Tabte 1 gives a breakdown of numbers_of participants

(2 -
by vocational training areas. ¢ ' .

-~

[t is important to note that regiona] directors wade the réquests
after teachers asked if they coyld attend. Evidently, teachers in many

vocational areas perceived the need ‘to adjust to netric measurement and

¥

were looking for ways to meet the1r needs. .

Objective 2.4 Select a Consultant to evaluate and make suggestions rela-

4 tive to project proCedures.J( "
% i{
’
- ! o
. L :
' 19 RGO :
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Table 1

'NUMBER OF WORKSHOP PARTICIPANTS BY VOCATIONAL

TRAINING AREA
(N=115)

Others (Coordina;ors, Counselor,"
Aide) ,

27

Training Area Number -
Auto Méchanic _  ”i§” 1
Machine Shop X 'ﬁllﬁ
Ne]d?ngdﬁ 12 w
Health Careers sy —
Auto Body _ 6
Heéting and Air Conditioning 6
| Carpentry" 6
 Electricity/Electronics - 6
Business and Office 6 °
Food Ser‘ice 5
Aricraft Mechanics 5
Agriculture 5 \\$
Drafting 5 30
‘Home Economics 2
Diééel Mechanics 2 )
Appliance Repair 2 i
Small Engine 1
. Distributive Education 1
Printing . 1
’
4




>
J YD, Peterson of the Ohio State Univers1ty made many uqeful sugges-

tions (ﬁeé Appendix 8 ) Table 2 1ist h1s main suggestions and responses

by the-project staff. The‘objective was met.

Yo,

Tab]e 2 3 .
[ ) ~ H Cox
CONSULTANT MAIN - SUGGESTIONS AND PROJECT RESPONSES
N ; _ S
""""""" T Suggestion S ' Response ™"

- e e

1. Make a more extens1ve literature 1. Enlarged the scope of the
search _ . search.

) 2. Administer self-assessment in- 2. Use workshop participants as
strument to sample groups. . : sample grodps. ,
# -3. Modify Scale 3 - Shop conversion 3. Modified Scale 3.
. ' to metrics.

4. Chaige title of Scale 4. o 4. Title was adequate as'selected.

52 Have a Targer sample of teachers 5. Good idea for a future project.
complete Scale 1 & 2 before ' . :

" workshop,
‘ 6. ' Begin workshops by having par- 6. Restructured workshops to re- )
- ticipants complpte Scales 1 flect suggestion.
and 2.

7. Have small group d1scuss1ons in 7. Reétructureq workshops to re-
workshop ablut what needs to flect suggestion. '
be done.

8. Involve workshop participants 8, Restrué\ured workshops to re-
by using measurement activi- flect suggest10n
ties..

|-
. . /
21 3




Obgective 3.1 Select a Metric Advisory Committee, ' _iﬁh(

~

A Committee for each of the ten (10) areas was selected. The ob-

Jective was met.
- ' . 1 - ’ 4

The‘Cmnnitees of_teachers, as a whole, were very'cooperative and

‘patient with‘the project'staff However. it is -the opinion of the Pro—
ject Director that muchvmore could have been accomplished- ff-teachers Rt
had been give: more time and incentives to participate It was difficult
to accomp]ish everything that had to be:'done when time was limited and

L

. teachers could not see immediate benefits’

| It was interesting to note the attitudes of teachers toward metrics.
\Most of the teachers were very enthus1a;t1c and expressed tﬁe belief
that-—metr1cs is here ‘'we need to adjust to 1t One teacher. 1n.particu—
lar, had a different view The teacher lectured the Project Director
about the evils of the metric changeover -and why it would not affect
the particular occupation. To check this out, the Project Director ta]ked
- with several teachere of the same vocational area. They disputed this
view. The teachers said metric measurement was beé&ﬁming common in the
occupation and should be 1hc]uded in the training.’ This difference of
viewpoint was observed many times during the project There didn t seem
to be many participants that had no opinien about metric measurement.
Either 1t was expressed as a necessity or eventuality and accepted or

criticized and rejected.
_ , \

Objective 3.2 Develop a listing of metric measurements thet are being

‘made in industry at:the present time.

t
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Objective 3.3 Develop a’Histing of metric tools and equipmentdneeded to

adapt to the present state of metrics in industry.

Listings of matric measurements (Scale 2), and tools and equipment
. \
(Scale 1) were developed. They may or may not be representative of‘what

is qo1nq Qn in industry, The objectives 3. 2 and 3 3 were part1a]]y ac- '

complished.

This was the most difficult part of the projéct: When the project

\

was planned, the Project Director assumed that working with indus try

¢

dus try. ‘Yet, numerous methods were -tried with questignable success.

[t was intended that Metric Advisory Committees of teachers could

obtain 1nauqtry input form their Program Craft or Advisory Cmun1ttees

_Yet, whep. this was. proposed the idea was not accepted. . Some said they

had not yet formed a committee. Others stated that their meetihgs would
, | .

not be held until late spring. ‘To expand on this, the same idea was

proposed to teachers in two (2) workshops. Again,-there were no posi-

tive responses. For some reason, teachers were not enthusiastic'about

£

assisting the Project Director by. using their Advfsory Conmi ttees to EQ

obtain metric information.

Several ideas about working with industry'were expressed to teachers,
such. as having upgrade classes or workers at professional meetings com- .

plete instruments. Some teachers agreed to assist in this wmanner and

4 " ¢
were provided instruments. However, there were not enough returned to

- i

include information in the report. ) |

) 23 é’;} _

4

3 * ) . .
would be easy, SYnce vocationaT education 15 3o ctusety tinked-to-taw—m——mmoe :
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There mayrhave been a good reason why teachers were not.exclted T
about .obtaining metrlc'lnformatlon dlrectly from industry. . Many teachers
said they had ‘been observlng lndustry and knew what progress they- were
making. [Ff this was true for all ten (10) vocational areas’,”then, teacher

" input did represent what 1s happening in 1ndustry

T
*

Objective~; 4 Develop a projectlon of the rate of progress of 1ndustry

during the remaining years of the ten-(lO) year voluntary conversion

- N
. . ; .
. 3 ' B d
o 1 3
’ .

period. _ .

. The prOJection for the rate of lndustrlal progress.for each of the

ten (lDl vocatTonal areas was developed from 1nstruments Slnce there
y
was no direct indystrial 1nv0lvementt as planned, the obJectlve must be

' rated as partially accomplished.

Objective 4.1 Develop a metrics self-assessment lnstruﬁint that measures:

(1) metric pyofessional development needs. and (2) program metric needs

Two (2) scale instruments for ten (lO) vocatlonal areas were developed.

The 'objective was accomplished (See Appendix 9.) ) ,"'

In addition to Scales 1 and 2, ‘Scales 3 and 4 were developed to .as- 5
swst teachers ' in planning to meet program and individual needs. Scales
3 anfl 4 were used in workshops and are not consldered part of the instru-

ment. ‘However, a sample of the scales are 1ncluded ln Appendix 10. .

Obgect ' 5.1 Analyze data to deternUne the metrlc status ln comparlson

to industry of the ten (lO) selected vocatlonal areas.

~
LN

~
»
g4




P

?

Data was analyzed to determine the status of two. (2) vocational pro-

" 'grams [t was not possible to'compare the results to industry." There

were not enough partlcipantl to analyze all ten (lO)spreas The . objective

&

was not met, : , _ , .

It uas'propqsed that ten (10) vocational areas be selected garly in
the projectﬁl Because the areas were so diffehent, dt was necessary to .
develop an instrument for each area. This was‘accompllshed.- The'deelslon
_was also made to collect data in scheduled workshops, after instruments

were refined. ‘ o

~ Decisions to develop ten (10) instruments, and collect data in
workshops,“&ere best in tenms of the maln purpose of the project--to de-
velop. an educational system. They were also made to provide the optimym
PO

way to develop and perfect ten (10)'1nstruments. 'However. these décisions

Were arrived at with the knowledge that workshop attendance had to be

lange in order to collect sufficient data. It was predicted that teachers

. P 4 ¢
in the ten\(lO) occupational areas would see the need for the-workshops
b'nd attend. This dtdxnot happen. Workshop atte ance was} not sufficient
‘to allow data collection and analysis in the ten (lO) arebs. Additional

information was not developedlbecause of the 1imited sample.

L

Only sixtyrseven (67) teachers. completed Scales 1 and 2. (See Table
3.) This was not enough to generalize flndings to larger populations of
vocational teachers in Kentucky Thus,. conclusions were presented in

relation to the group that completed the instrument.

(o —— e #TYY]
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| ~ Note in Table 3 that fewer tgachers completed Scales 3 and 4 than

) 1 and 2. Thhs was true, because Scales 3 and 4 could not be used in
.several workshops because of time limitations The planned workshops
. Were twelye (12) hours in duration. One workshop was three (3) hours

long, several\were completed in six (6) hours. - .Y

e e — e -
———

Table 4 summarizes some information from teachers of eight (8)
different vocational areas. Note that teachers from three (3) of the
areas responded that no metric measurements were being made in their

_programs. In four (4) program’ areas, there were no metricnitems”seleca .................

- ¥

- R Tted "as used now. Yet every program area except Small Engines, said
! ' ¥

metric‘iteys were needed now.
For more complete listings of Scale responses. see Appendix 11.

. Auto Mechanic Programs have long been recognized for rapidly adapt-

: . ing to metric conversion. The data from participants (Table 5), seemed'

to support this.recognition #ver twenty five (25) percent of the‘
teachers said’ they- made some eleven (11) different metric measurements.
L o Ten (10) different types ‘of metric items were ‘used. Fifteen (15) types
of metric items were checked as being needed oW, "In addition, metric -
books were listed by ‘three (3) te1§:ers. Note that.listed items were..

small and fairly inexpensive. No .Targe equipment were'apparently needed.

[
w
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TABLE 3 ~
o . ¢ ! ) . (¥ S
~ NUMBERS OF INSTRUMENT CQ&PLETERS BY VOCATIONAL AREAS - \
| NUMBER. 0OF  ¢COMPLETLTETRS .
Vocational T T (neeT) (N=67) ‘ (N=432 o\ [(N=a0) -
Area Metric Items Metric Measurements | Metric Equipment Metri¥ Professional
. ‘ " (Scale 1) (Scale 2) ' Needs (Scale 3) evelopment Needs{Scale
‘Air Conditioning 4 4 2 N o
Auto Body 6 6 4 "3
Auto Mechanic™ . 17 17 9 JT 10\
_________ Dieselﬂee&a&iém--w"*-'--'--z- ,Z' 2._,.‘: ,...-w_..,...,._{...2..-,»,,,..---..,,, ooy - > -
Drafting { 2 ! 2. 2 2
Food Service 3. 3 b .' "6
\"Hor{ticultpre . 5 5 3 1
+ Machine Shop 16 16 L8 7 ,
Small Emyfhe . 0 0 1. 1
. 7 4 7
Ne"ldi’[\g 12‘ / 12 \ | 7 - \
* L)
34 - . 35,
$-
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. "TABLE 4
) TEACHER RESPONSES FROM EIGHT (8) VOCATIONAL TRAINING AREAS
METRIC MEASUREMENTS AND ITEMS
Training Area ) Number: {N) of Metric Measure-| Number (N) of Matric: Items Number (N) of Metric
: o C ments Made Now - . U’sed Now . ) Needed Now

\ N " : . Nof | . | Nof '
‘o - . | N of Teachers | N of Different| Teachers | N of Differant| Teachers | N of Dif-
' Responding "Measurements -| Responding | . [tems . .Responding |ferent Items:

N TR FTPe e 3 S I I 7 K

Auto Body 6 0 6 0 . | . 9

N Diesel Mechanic 2 0 2 "0 ™N\2 7

Air Conditioning 4 3 . Q 2 5

Drafting 2 0 2 2 2 6

J Food Service ; 3 3. 5§ 5 7

Horticul ture 5 - 30 5 v 2 3 3

Small Engines 0 0 0 0 1 0

' “'. ‘ : : ' -

34 38 34 | 9 .2 55

e . : ' N ' . . : . R 3 ‘,
. ' NG |

Aruitoxt provided by Eic:

, [ 3 ' . 3 _. .
EKC B ' . Y ' ¢ o ; .
- .. . ) ’ . . . ) . 14 N
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TABLE §

METRIC MEASUREMENTS AND ITEMS

AUTO MECHANICS - '

Metric Measurements Made Now By: Over
- 25% of Teachers

Metric Items Used Now By Over.

25% of Teachers

Over 25% of Teachers

Metric Items Needed Now By

) - N=17 N=17 N=9
T, . ] - m .

Measurement N Item ~ N Item N
Spark Plug Gap (9) Open End Wrenches (16) Torque Wrenches (8)
Torque, A Fitfing (7) Box Wrenches (16) Temperatdre Measuring | (7)] -

o N - : £quipment—
"""" -Speed 6T A Vehicle +(6) Socket Set (16) | .
. : . Calipers (6)
Crankshaft Main Jourpal (6) Feeler Gauge ( 8) - S _
Size ' ' ‘ | Pressure Gauges (6)
- : Midget Metric Wrenches ( 8) '
Valve Clearance - (6) . Drill Bits (5)
Féﬁ, Air Impact'Wrench With. (7) ‘ :
Ring CTearance (5) Metric Sockets . | Box End Wrenches (5)
Piston Diameter (5) Assorted Metric Hardware (( 7) Impact Wrench Sockets (5)
o : . + (Héx, Nuts, Washers, .
Piston Bore (5) Screws, etc.) Nut Drivers. (4)] -
Stroke Of A Piston (5) | Drifl Bits (5) | “Hex Key (a)
Diameter Of A Camshaft. (5) Distributors Wrench 1( 8) Socket Sets (a)}
| Bore Of A Cylinder | ié) . Tap and Die Set Q(B)
; | Measuring Tapes 1(3)
' Pressure Testor. (3)
- P Books (3)
A 30 S
) 3’0 .




| In Table 6, machine shop- tehcher responses. werc listed Over twenty-
° \_-?“ t five (25) percent of the teachers chapked the metric measurement of screw
"and bolt lengths and diameters.‘ Yet, some eight (8) metric items'were p
used by teachers. These itews seem to have grehter messuremqnt poten-.

“tial than the one listed measurement. The six (6) teachers indicated the

immediate need for~sikteen (16) di fferent metric 1tems. :

—_ - \

Scale 3 of the instrument dealt with what metric items are nn.dod

-------------
L -»-- [STeTers —----—.--u--...--..,u--.-—..--.-.-.»o. EL ER l."- >

this scale for al} areas can be observed in Tables 3-6. -

Teachers must_be familiar with.the metric system if they are to iﬁté—v_.

‘. s ’

grate it in their programs. Table 7 dists the results of asking teachers ~

r

what in-depth metric exbariences they need right now‘%o do an effective
job of preparing stydents‘for the world of work. der fifty (50) percent
checked that they need_professional development in Tength, area, volume,
temperaturer and Qressure. Almost iifty‘(sb) percent indicated msss'was

*" an important metric area. VeJocity';nd energ}*icgjuyjiic'measqrement were

. ®
chpcked by a near majority aof the .teachers in auto mechanics, dtesel

'mechanics, and auto body” L0 - .

¢ i N ,A
" . Objective 2.3 Evaluate Project Actévities (Steering Committee.) -

Objective 6.1 Select a third party evaluator to assess the impact of. the _

~ instrument and associated project activities to meet the metric needs of

vocational teachers and programs.

I't was decided to use two:(2) third.party evaliators and compare

tﬂe results of the‘evaluation for iikeﬁesses and difterences. ‘This was

accomplished. ' Both objectives were metf , g . . B

*
1 N . ? . . . ’

. L . . -, -
) 4 U ‘ { . R ) n
. - ’ N\
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TABLE 6
MACHINE SHOP

METRIC MEASUREMENTS A;%‘ITEMS

s

-

\

Metric Measurements Made Now By

Over 25% Of The Teachers

Metric Items Used Now By
Over 25% 0f The Yeachers

Metric Items Needed Now By
Over 25%- Of The Teachers

N=16" N=16" N=6
A _§'¥ _ _ .
Measurement N Item N Item N
Screw and BSlt Lengths and [.(6) Sca]es (8) | Assorted Hardware (6)
Diameter - ~
.Hex Key Sets * , (7) | Micrometers (6)
Lath ith Metric Adjust- (7) | Socket Sets (6)
' Capabilities
1 Open End Wrenches - (6)
Tap and Die Set (6)
| Nut Drivers (6)
Calipers (6) : o -
Tap and Die Set (5)
Micrometer (6) . ' ' -
. _ (5) Calipers (5)
Vertical Milling Machine | (5)
With Metric Adjustment | = | PEETE;AGauge " (5)
Capabilities L .
' : o Box End Nrenches 1 (5)
| -Screw Thread Gauge (5)
& , s | Allen Wrenches - . (5)
- o Drills and Reamers 1 (5)
) Screw Thread Gauge - 1 (4)
\ Metre Tape ; 1)
‘ . Punches - (2)
4\i o " | Height Gauge (2)
‘ Scales . * {2y
Lot o N

@



I . TABLE 7
| METRIC PROFESSIONAL DEVELOPMENT NEEDS
* TEACHERS IN 9 VOCATIONAL AREAS

| (N=43) PR : |
o NUMBER OF .TEACHERS WEEDING
«. Training Area t Léhgth Area | -Volume| Mhss Temperature | Pressure | Velocity _Energy
Air Condi tipring 0 0 o | o S R ) o | o
(el | o . |
Auto Body ' 3 b 2~ 3} 2| 3 3 2" 2
Auto Mechanic | 8 4 6 4 T 4 5 5
- (N=10) | ‘ . L ~
Djesel Mechanic .. C2 2 - 2 2 « 2 2 ' 2 2
. - _(N=2) . \ : . ]
N Drafting ? 1 1 1 1 0 . © 0 0
T ) | " o \ .
. Food Servite 2 2 . 2 | o2 1 0 2
(N=6) _ | N _ L
Horticulturg 0 0 0 ) 0 | o .. |.. 0 0. 0
(M=1) - 1 1. B - , .
Machine Shop 5 | .6 6 6 6 .6 1 .0
(N=7) - N : | - y - | ' _
Welding . | 9 7 5 | 5 6 .9 8 ‘0
. (N=7) a : . . | ‘ .
.- 4 " Small Engine 0 Bl 0 -0 0 0 . 0 0 0
| 2 (R=1) | | - = ‘ -
TOTAL . 30 " 24 25 2 21 Y




Mr. L.S. McKinney from West Virginia Technical Institute was the

“outside" third party evaluator. Table 8 list main ev¥aluation

points. See Appendix 12 for the complete report
/ / -
’ The Steering Committee was asked to‘be the third party evaluator

from "inside" thi‘?rOJeCt They were asked to complete an evaluation

evaluation.) The results of the evaluation are summarized in Table 9.
TABLE 8° . X

SUMMARIZATION OF THE 3RD PARTY EVALUATION
(L.s. MCKINNEY)

2.

Strengths _
1. Selé*assessment instruments foq ten (10) occupational areas
were developed. .

2. Proyisions for professional development activities were planned..-
(Objective 8.1 - 8.3.)

L © 3.. Scope of literature review was broad. . ,

4. Used a variety of resources in the devélopment of the instrument
scale . . )

5. Used workshops to refine and validate instruments
6. Projected plans for working with business and industry were good.
) 7. Provisions for metric awareness experiences in workshops
8. Testing-in rural as well as non-rural areas.
9. Development of a system that is congruent with sound vocationgl
principles '
Weaknesses ’

'l. Limited literature search. _
2. Limited involvement of business and industry. .
3.. Limited number of teachers involved in the instrument .develop-

ment. -
fimited,information about the rate of metric cheﬂge“in industry.
5. No credit for workshops (deterrant to participation). ;
N ¢ , .

: | om T 4)

instrument (see Appendix 13 for instrument and oomplete results of the



TABLE 9

-

-~

SUMMARIZATION OF THE 3RD PARTY EVA&UATION

‘ . (6 STEERING COMMITTEE MEMBERS

L

-

To;ded To

No Clear Tended

Evaluation Statement. A Agree Indication Disagre
1. There was an adequate literature review. Y
2. Purchased literature was sufficient in quality - » /o -
and quantity, ' ‘
-31 Reference material 11sttngs will be helpful, v/
4, Steering“tommittee was representqtivé'bf {ndustry /
and education, ) ~
5, The ten vocational areas were good choices. 4
6. Suggestions by the Consultant resulted in improved v
project quality. |
7. Metrics Advisory Committees (Teacher'Committees) are /o
representative of education and industry. - _ .
8. Metric measurement 1istings (Scale 1) are repre- ) v
- sentative of industry changes. : . : ' “ .
9. The listing of metric tools and equiprient is repre- v
sentative of needed changes. ' v
10. Listings are sufficient to predict-fndqstciai rate - 4 i
~ of progress. . : . ) | |
1T, The self-assessment instruments are sufficient;-_ . VRS Lot
Data will help determine the metric status of vocd—‘ | .tf~\\

1 tional programs.
. ) £,

.
[}
.



TABLE 9 (CONTINUED).

SUMMAR{ZATION OF THE 3RD PARTY EVALUATION —
(6 STEERING COMMITTEE MEMBERS) .

‘ -- _ ’ Tended To NG Clear  Tended
. Evaluation Statement _ Agree Indication - Disagr
13. Theithree selected regions were good choices. . ) ' 2
14, The worksﬁop increased metric awareness and enhanced T 4 )

' program planning.
15.  The plan fo;foffering metrics courses is good. - - 4 ‘
e . " ' !
16. Copigs of the instruments and modules will be helpful . ] Y
to regions., ' v
17.  Theére was sufficient cooperation with the professional v/
development unit.™ , | .
\\ ! . } R
. COMMENTS ) ,
Needed more industrial input (2 members) | &
Need té continue program | | '
i :.Need to continue workshops 52 members) - . S ‘€;$F$ '
Continue follow-up and evaluation of programs'.

» . r . L 14
. .

o

‘.
7 |

\ - ) ’ {
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The Steering Committeeﬂéeem&d to be very supportive of the project
in all aspects, except business and industry tnvolvement.. This was also
a weakness listed by Mr. McKinney (#2 and #4.) Other weaknesses listed
by Mr. McKinney (#1, #3, and #5) were areas that the Steering/E;;mittee |

discussed and arrived at project decisions earlier in the project.

Objective 7.1 Select three (3) regions to field test the system for e
providing metrics education. ‘

Three'(S)Iregions were selected for field test. worksﬁéps were used

to carry-out field test. The objective was met.

Because of time limitations in wbrkshops. it was not possible to
field test the total system. Much more time was necessary to develop’

strategies for helping teachers to work with business and industry.

After experimentation in early workshops, an agepdéfwas developed

»

for delivering part of the system. An agenda and workshop materials are

located in Appendix 14.

Objective 7.2 ICbnduct a twoﬁday_credit workshop in each of the four

rkgions.
jn,m, ‘,“ L J N ‘ .
' . 'Some workshops were offered for less than two days. College credit

was not available for participation in workshops. Six (6) workshops

were offered instead of the four (4) that were p]anhed. The obfective

Y £ 4

was not met.

43 - 36



A . TABLE 9 (CONTINUED) )
. ) ‘_

e ~ SUMMARIZATION OF THE 3RD PARTY EVALUATION
: (6 SYEERING COMMITTEE MEMBERS)

S Tended To  No Clear  Tended

o Evaluatioh Statement - - ‘ .- Agree Indication __ Disagre
) .
13, The three selected regions were good choices. 4
. ¢
14, The workshop increased metric awareness and enhanced ' 4
program planning. - ' ]
15, The plan for offering metrics courses is good. v N
16. Copies of the instruments and modules will be helpful v
.to regions. o, ,
. P ) . )
17:  There was sufficient cooperation with the professional 4
development unit.

COMMENTS
: »

Needed more indystrial input (2 members)

¢
t

Need to continue program-
Need to continue warkshops (2 members)

Continue follow-up and evaluation of programs.

49

oo



o The Steering Committee seemed to bo very supportive of tho projoct
in all aspects, except business and industry involvement. %;;s was also
éfweokness listed by Mr. McKinney (#2 and #4.) Other weakuesses listed
by Mr. McKinney (#1, #3, and #5) were areas that the Steering Committee

discussqﬁ and arrived at project decisions earlier 1n the project.

. Objective 7.1 ‘Select three (3) regions to field test the system for

— . ‘

providing metrics education , ' ()

Three (3) regions were selecie& for field test. Workshops were used

to carry-out field test. The objective was met.

Because of time limitations in workshops, it was not possible to
field test the total system Much more time was necessary to develop

strdtegies for helping teachers to work with business and 1ndustry..

‘After experimentation in early workshops, an. agenda was developed
for deliver1ng part of the system. An agenda and workshop materials are

located in Appendix 14.
h oA

Objecttve 7.2 Conduct a two-day credit workshop in each of’fhe four

regions.

Some workshops we}e offered for less than two days. College credit
Was.not available for participation in workshops.  Six (6) workshops
were offered instead of the four (4) that)were planned. The objective

was not met.




. | ‘ ¢
In the project‘prpposal. three (3) workshops were planned in addi-
tion to the Region 6 workshop. Because of teacher interest. six (6) -work-
shops were offered. Two (2) were used to refine the instruments, four €4)

were used to collect data. T . )

\

A two-day -’six (6) hour a day workshop was planned. However, be-
cause of scheduling difficulties. the length of several workshops_was
altered In Lexington. (Bluegrass region) and ﬁlizabethtown. two-day -

six (6) hour a day workshops were implemented. In Somerset (Cumberland - .

region), a three.(3) hour workshop was offered. At Bullitt and Shelby C

Countie§ (Region 6), one-day workshops were implemented.

\Qi;an incentiVe for attending workshops, it was:planned to award
college credit. Yet, upon closer examination the content ano length
of workshops didn't meet college cdurse criteria. In the Bluegrass
Regional workshop, two (2) continuing education credits were awarded
They were not available in remaining workshops because the duration of

these workshops was much shorter,

When structuring workshops the staff was concerned that teachers
woqu not do the activities because they were unrelated to measurements
made in specific vocational areas. Also, activities were designed to
pravide an awareness of metrics, and not in- depth knowledges For a
‘person with a great deal of experience in metric measurement, the work-
shop would probably not, be relevant to needs. The information in
Table }8 gives information related to these concerns. About seventy
(70) percent of the seventy-nine (79) participants tRought the obJectives'

Y o ¢

51 .

*

37

......
_____



were realistic (question-2.) Over fifty (50) percent agreed with the
objectives, believed activities met their needs, and thought the outcomes

were valuable (questions #5, #7, and #8.)

" There was a concern as the project evolved that reduc;ng the time
of a workshop would 1imit the opportuniiy to work with teachers on the
tot%] system for providipg;mgﬁriq_education._ This_qopggrn_pecqmg”rgqligy,
In one-day uorkshopé, teachers were asked to complete Scale 1 and 2 of
the instrument. Then, they compTa{\f a limited number of awarenes
activities. There !hs very little time to discuss specific programs ,
and no time to work with teachers to plan for a metric changeover.
A]though no mention was made of what they mMissed, teaqper§ seemed to be
aware that more was needed. On the comments section of the evaluation,-
statements were made such as: should have more time, need to relate
metr;c to 19d1v1dua1 programs, and should have another workshop to help

/ teachers of specific vocational areas.

ks J

One workshop had a large number of participants (around 60). All
activities were set up in a large room. It was intended that teachers
would break‘into small groups and work on activities for about three (3)

hours. This. did not work out as well as it was p1aﬁhed. The some fifty

-
“(50) activities may have overwhelmed teachers, or the lack of discussion

and planning might have been discouraging. For whatgyer reasen, some‘of

the participants were 6bvious1y unhappy. The evaluations reflected this

» . feeling. -There were no indications from the evaluations that explained /

>

-

why the workshop q1d‘not meet thejr expectations. | P




TABLE 10 I S
EVALUATION RESPONSES. OF WORKSHOP PARTICIPANTS (Ne74)

- _ ‘ — ——
! ., Strongly Un- Dis- - Strongly
Statements - _Agree - Agree decided agree Disagree

1. fhe;purposes of the
agtivity were clear -

2. / The objectives of this
activity were not rea-

Mstic. . . ... ..., 3 .m0 33 2
3. Spécific purposﬁiﬁmade it . .
easy to work efficiently. 33 42. 4 2 ]
4. The participants accepted L 3 . -
the purposes of this ac- : - _
tivity. . oL 26 a5 7 1 2

5. The objectives of this ac-
tivity were not the same ' ‘
as my objectives. . . . . 5 20 14 30 13

6. I didn't learn anything , . :
‘ new . . . .. I 0 5 4 36 35

7. The outcome of this ac- ° e
t tivity -was valuable to . .. :
me. . . . . . .. e 19 43 8 1N 4
| 8. THe.activfty did not meet : . ' :

: my needs. . . . . . . . . 1 12 10 32 25
"' 9/ We did not relate theory . S :
a to practice . . . . . . . 0 ¥ . 8 40 30
. 10. The schedule was too . S

Fixed . . ... L. 4 5 6 46 19

11., The gﬁoup discussions were ]
-/ excellent'. . . . .. ., . 17 50 12 3 1

A X A 4
\ .
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One observation was made during the workshops by the Project Director. -

Participants who believed there was a need for metric conversion in thetr

programs and wanted assistance were very receptive 'to workshop activities; -
ol
They went above and beyond what was called for. These persons asked

questions. searched for answers in the literature, and shared 1nformat10n

- with other participants. Conversely, a small number of participants didn't

rd

. tion (see Appendix 16.)

See any neéd for metrics and thought they were required to be there. These
gk
persons were not receptiye to any activity. Their lack of participation

seemed to dampen the enthusiasm of other participants.

‘Objective 8.1 Offer. £DVT 520 (1-5 credit heurs) to meet the metric needs

of teachers in the four regions.

" The éroject Director offered a course in metric education for

Region 6 educatorsﬁduring the Fall, 1979 semester. See Appendix ]s abr

more 1nformat10n Courses are not being. offered in the other three regions;

The objective was not met

The workshops were part of the planned. professidna] development. dow—
eVer.‘in twelve (12) hours teachers could not gafn necessary knowledges
to work with_54l areas of metrics related to their programs. Thus, a |
metric edd}ation course was developed Sixteen (16) individualize quu]es_

nstruc-

developed by Crosby and McKinney (1978) were usednas the basis f

It'was.planned to offer the course as an individualized/metric course”

in each of the four (4) regions-where Qorkshopsfwere scheduled. However,

.this was riot possible. With the decision by the Counctl on ngher_Educa#

é . . . . N ’ .
tion, the rESponsibilitngeaf the University of Louisville are in four (4)

\7‘?'



,and'a copy of individualized metric modules to each vocational region.

4

counties within the boundary of Vocational Région 6. It is the policy of
the University to stay within the defined boundary Additionally, it be-

came obVious to .the Project Direqtor that management of the course in (

~ four (8) regions_would not be p_ossible. It was necessary to come ‘ with

ad‘a]tehnate\p1an. N | -

the metric modules and course that was to be offered. As a resu]t, the

_Project Director has planned to invite vocational teacher edqgators'fromg

all state institutions to discus} prdject'results and possibilities of
offering metric courses. Hopefully, all vocational teachers in the

four (4) regions will have metric courses available in the near future.

Objective 8.2 Deliver copies 6f the metric self-assessment ihstrUmehts_

»

Some éépies have been delivered to regions at the date of the final.
report. Others will be mailed in the near future. This.objective was

considered met.

~

Objective 8.3 Notify the Professional Development Unit, Bureau of Voca-
' ,

tional Education of project progﬁesslfor the purpose of:cdoperating in

qther activities. ' S )

Two of the workshops were held as a result of eooperation with pro-

Yﬂ{fessiona] development coordinatbrs. Others are b]anned'for the coming

hear: The objective was satisfied. | % 7

)
3‘33&5

Rl
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0f the nineteen (19) objectives in the proJect proposal, thirteen e

(13) were_satisftéd, six (6) were not.

Four (4) of the objectives were not met because of the inabﬂity of ¢

the project to direct]y 1nvo]ve business and industry The two 2) otﬂgr

{

objectives were not satisfactorﬂy comp]eted for‘a variety of reasons.

[§

-y et e e

e S 'ﬁi'SSEMiNAT'IoN

Region 6:§nd the three (3) regions selected for field test were given . .

a copy of the” tinalized metr1c self-assessment 1nstruments for ten (10)

areas. In aqgit1on, results of the literature search, selected materials
from the workshbps, and a set of metric individualized modules with support— |

ing mater1a15*Were e]1vered A cover ]etter accompan1ed the materials.
: ~

This report was\delivered to the Bureau of Vocationa] E&EEation with
. : *
" the expectations that A\t would be shared with many interested educators -

" and non-educators in the U.S. The report will be duplicated and mailed
to selected persons and agencies. Also, the{feport availébi]ity'was ad-

A

_vertised and is-Sent upon request.

Many other dis'semination activities are p]annéd. The meeting with

teacher educators is one form of dissemination. The plan to continue of-

fering EDVT 520‘cour$e'(Metrjc Edﬁcation) is an effo:% to distribute in- °
fannation. Séveral'WOrkshops will be offe?ed in the coming year. The -
Project D1rector 1ntends to write an art1c1e and revise the final report,
as needed, to have'wt 1nc1uded in the ERIC system Other meetings and
gttivities are in tge discussion staqes with various persons in Vocational
C Education." Every effort is being made to continue expapdi knowledge about
metrics and inP]eMentétioé techniques to neet evbﬂyfng implications of metric

*

_ measurements.




CONCLUSTONS AND RECOMMENDAT [ONS

The purpose of this project was to develop a system for/providing
vocational teachers with relevant metric education This purposeiz;:nfed

the development and identification of materials to sypport and enhan ‘:>

“the system. 61ssem1nation activities were designed to provide possibili-

ties for us1ng the system in Kentucky

B

‘Based on all aspects of the project, the following conclusions were

presented:
-
1. The system for prov1d1ng metrig/education to vocational teachers
should be designed to meet neells of individual teachers.

2. The system shou]dmlude:

(1) A survey of industry
2) A program needs assessment
' 3; Opportunities for awareness. experiences
4) Planning for conversion to metrics ‘
(5) Professional development offerings with in-depth content

3. The project was not successful in directly involving 1ndusiyy.

4. The self-assessment instruments stimulated teachers of the
ten (10) occupational areas to discuss metric tools, equiﬁ
ment, and measurements.

5. HWorkshops were effective to provide awareness experiences and
an atmosphere for planning (short and long-range.)

6. Metric awareness prov1ded in workshops was needed by the
majority of participants.

7. Some teachers from vocational areas, other than the. téh (10)
selected areas, were interested in knowing more- about metrics.

8. Vbcationa] teachars selected for comm1t£ees did not have the
time-and/or energies to accomplish activities of the system
on their own time. :

9. D1sp1aying literature at workshops.‘;nd expecting the voca-

tional teachers to evaluate and select pertinent parts was
an unrealistic plan.

,
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> 10. A number of teachers in similar vocational areas disagree on "
the need to change to metrics. S

>

11.  There was not enoyh data to generalize to teachers in Kentucky.

o 12. Most of ‘the teachers surveyed, 1hdicated they needed metric
items now, . . oo

13. The"aurveyéd teachers are making few measurements in metrics.

14, Sixteen (16) different metric items. are needed now by the sur-
veyed automotive teachers. - - L N

IS. Sixtéeﬁ (16) different metric items are needed now by the sur-
veyed machine shop teachers.

16. A large percentage of surveyed teachers need in-depth profes- -
sional development in metric measurement.
- * »
17. - The most successful awareness workshops lasted for two-days,
6 hours a day.- ’ /

18.  Workshops were most effective when participants volhngeered to

attend. ‘ N N 2
I‘Q s A [
’ Because of the Tink between business,, industry, and vocational edu-

< A

cation, vocational educators-;hou?d be very concerned aboyt what bus iness
and industry are doing about converting to metrics.' In relation to this,

thought and the results of this'project,sthe following recommendati ons

are presefited: | 07
, .

[t is recommended that: - )\

1. Leadership in the Bureau of Vocational Education, Frankfort,
Kentucky, accept the criticality of adapting to industry
« changeover to metric measurement by making metri¢ conversion
* in vocational -education a high prigrity for short and long-
range program planning, :

2. A Metric Advisory Gommittee be implemented by the Bureau of
Vocational Education, Frankfort, ‘Kentucky. . The, Committee
should be made-up of leaders from-business, industry, and T
oducation. These persons shpuld focus on implications of
metric conversion for vocational education, and correspond-
ing recommended action. : :

¢
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(10.

171,

12.

13.

14.

15.

16.

17.

. A person- from the Bureau qf Vocational Education be gfven

the resporisibility and time to coordinate metric conver-
sion in vocational education. Since conversion affects

or will affect all vocational areas, the person” should,
work with all vocational educators. . .

Every .vocational region in Kentucky implement a system for
providing metric education for vocational teachers. Sys tems
should 1ngude successful elemen% of this project. §

& . R . T .
A study be nitiated to find effeftive ways. to work with
business and industry. - ’

Research be initiated to measure the metric status of all
Kentucky vocational teachers in the ten (10) occupational
areas, - - '

w’
A}

Awareness workshops be continued in"al vocational areas.

[ J

Vocational-.workshops and other activities related to metric

measurement be expanded to include educators from all voca- .

© _tional areas.

Time be provided for teachers to plan and obtain necessary
metric education. - : . ) _

Research be ipitiated to determine attitudes of vocational
teachers toward metric conversion.

Funds be set aside to purchase needed metric equipment and

tools.
1]

Metric items be purchased for automotive andfmachiqg shop

- teachers. ) N : .

Teacher education institutions be encouraged to offer in-depth
metric education courses. A required cpurse in metric education
should be considef@d for inclusion in ckrtification.

Awareness workshops be offered for length¥ of time that en-
hance meeting workshop purposes. '

Participation in WOrksh06§ and other metric activities be
voluntary. . .

Ways be found to change the Sftitudes of vocational teachers
about metric conversion,

‘%

A Kandbook be developed to assist vocational regions to impTe-
ment a system as developed in this project. ' .

45 ' ~
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- RESOLUTION ON METRIC SYSTEM INSTRUCT ION
| IN KENTUCKY SCHOOLS

L . s

WHEREAS:

The metric measurement standards recogndied and deyeloped by the
International Bureau of Weights and-Measures haye been adopted-as the -
fundamental measurement standards'of the United Statks; and -

WHEREAS : )

The customary units of weights and measures used in the United
States have, since 1893, been based upon such metric measurement
standards; and : '

WHEREAS ;. ' _ | \ v :

v

Ninety percent of the world's population is using the metric system,
and more than eighty percent of the world'$ production and trade is
, measured in metric units; and ‘ - :

. WHEREAS : -

~ . The Congress finds that the metric system of measurement is in
general use in industrially -developed nations and its use is-increasing;-
~and S ' L

WHEREAS :

The increased use of SGCH a metric system.in the Uniﬁed States is
“inevitable, and such a metric system will become the dominant system
of weights49nd,measures in the United States; and

WHEREAS :

The National Education Association has resolved that teachers of

-all grades should teach the metric system to assure, as a nationa1agoal;"

the orderly gg:nsistion,to the use of the metric sysfém as a primary
sys tem' by 19 §.and . : -

WHEREAS : \

The, Nationa\ Conference of Weights and Measures has resolved that'
all State Departments of Education follow the recommendations 'of the
National Education Association; ~ ——

ot
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BE_IT_THEREFORE_RESOLVED THAT:

Commencing with. the 1976-1977 school year and thereafter, all
schools subject to the rules and regulations of the State Board of
Education shall provide instruction in the International Metric System
of Measurement. Such fhstruction may be in addition to the present
instruction concerning the system of weights and measures in the schools
on the effective .date of this resolution; provided, however, that:
the International Metric System aof Weights and Measures shall be given
the major emphasis beginning(with the 1980-1981 school year. <

BE IT FURTHER RESOLVED THAT:

The State Board of Education endorses in principle the recommendations
that were adopted by the Interstate Consortium on Metric Education on October
3, 1974, ' .

4

52 .



&

a

/J . N
APPENDIX 2

LIST OF EQUIPMENT‘AND BOOKS' PURCHASED BY THE METRICS PROJECT .
i : _

o
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- [',‘H
LIST OF EQUIPMENT PURCHASED BY THE METRICS PROJECT - v
" Quantity B |
1 Economy Beaker Set, six qraduated beakers, 50, 100¢ )
. 250, 400, 800, 1000 m1. , .
, 2 OHAUS Cat No. 80240 (set) - ' " .
/
. 1 _ Graduated Cy]inders, set of SiX, 25 50, 100 250,
A | 0, 1000 mT. R
R HAUS Cat. No. 80250 (set) ey ol
. ‘ v Lo :
1 ~ - Large Plastic Bucket And Plan.Balance, 'includes {2), i .4
stirrup pans and (2) Targe plastic butkiysi: S
OHAUS Cat. No. 80420 R eag*xA, o
. e J“_" ,k""; .‘(_; .
15 Flat Meter Stlck graduated in dm cm W1 2
R GHAUS Cat. No. 80020 -x“ﬁf,wmhﬁf%.'::g
1 S Cube—O-Gram, 1000 pc. set w/feacherS'Qvide;‘f
OHAUS Cat. No. 4264-00 : oo :
1 Metric Spoon Set, (5) pc. set, 1, 2; 5, 15, 25 ml.
OHAUS Cat. No. 80350
1 : Dry Measure Set, (3) pc. set,'50, 125, 250 mi.
) : OHAUS Cat. No. 80340 ‘
K 20 SI Relationship Rule . ‘ ‘\S\
- - OHAUS Cat. No. 80100 | N
‘ 20 . "~ Primary Rule . ‘ LA
OHAUS Cat. No. 80060 b
1 Elemeﬁzggyhgchool Balance, w/8 pc. mass set, 509 x 1g.
. | .OHAUS Cat. No. 1200-00 , N
] Elementary Bar Mass Sets, 7 pc. set, 50, 100, 200, L
500, 1000 - _
OHAUS Cat. No. 80470
L N .’ .
1 " "Bathroom Scale, 0 to 135 kg.
OHAUS Cat. No, 80440
5 Standhrd Science Thermometer, 100 - 11006
OHAUS Cat. No. 80540
1 ] Indoor Wall Thermometer_'
i Classroom Height Measure. lOOm to 2m

,OHAUS Cat. fo. 80200
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LIST OF EQUIPMENT PURCHASED BY THE METRICS PROJECT - CONTINUED

7

L iy Ite
\ ‘ 2 - Windup Meter Tape, 10m length
; ‘ , mmg Cat. WNo. &130
10 Adhesi ve Conversion Tape, lcm - 100
OHAUS Cat. No.“ 80160
) 3 2. Weight & Mass Metric Kit : -
: 2 Metric Stackitg Nej_qht Plastic
1 " The Corporation and Metrics Instructional Unit
! 25 . Metric Convergers ' . _ ~
o’ / <+
#
6y
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% . . LIST OF BOOKS PURGHASED BY THE METRECS PROJECT
A - - | : ‘ , L,
: Quaﬁtigx h : e ' Itaﬁ ] .
1 © Metric Educatfon: <An_Annotated Bibliography
. | for Vocat%%néT‘ TeghnicaT'& Adult Education-
1 - © Metric Education A Position Paper for
VocationaT, iécﬁnic EfAdu]t Educatidn ~ B
~o 2 . | Complete Set of 55 Metric Instructional Mo::?ﬁ
. for Vocational-Technical Education
L] . Agricultural Mechanics -
5 . " Horticulture - » b
5 . General Offjbe Clerk, Clerk~Typist, Typists
5 ‘ ~ Secretarial ;* Stenography .
15 S Architqct&ral, Civi],;Mechanica]~Draft%ng
10 ' Offset Printing Press Operation )
15 ‘ Air Conditioning & Refrigeration, Heating,
] ' .Venti1ating | |
20 _ Commercial, Ihdustrial, Residéntial Electricity
10 Ch ZPlumBing, Pipefifting . _‘ .
.5 Dental Aggggtants /\{;'1
10 _ - Licensed Practical Nursing & o
5" Nurses Aides S
10 - Food'Preparatibnl,Baking, Meat Cutting:
: 10 ‘ Food Services - “
15 B]ueprint Reading ]
20 Industria] Electronics;Radio v
5 3 Sheet Meta] Norking | |
. 5, . ‘Small Appliance Repair, Major Appliance Repair .
10 " Tool and Die Making - ' | ) ."
o | . L
‘ s7 03
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Quantity
20
30

7
-
B
’

"20..

)

LIST OF BOOKS PURCHASED BY THE METRICS PROJECT - CONTINUED

Welding and.Cutting

Auto Mechanics

Aviation Electronics

| Egactica] Metrics ]
' Metric In Nutshell .
etric_In § _ E"' o

o ‘Investigating Metric

Small Engine Répair;

Complete NBS Metric Kit

Ploutz, The Metric'SySfem Content and Methqds

Vol. 1 1973 American Metric Journal SI MEPAC

Metric_Handbook

Metric System Simplified

Metric System Beginhing Lemaréic

Metric System Secondary Lemardic

Using Metrics °

a

3
Understanding Metric System

" Games Iy Metrics

- Metric workshop:Teachers .€%$§

Everyday Metrics = - -

Activities In Metric

Amusements In Metric

Going Mgtric Guides Math Book

Metrics In Career Educatign

A
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Quntity

1
a

]

N

g

. Activities Handbook For -Teaching The Metr1c System

. Understanding The Metric System: A Programmed Text

LIST OF BOOKS PURCHASED BY THE METRICS PROJECT - CONTINUED

\ T Item

A Metric America: ‘A Decision,whose Time Has Come -

» .
Commercial Weights and Measures

The Manufacturing Industry

Nonmanufacturing Businesses ' P

-

The Consumer

A History of the Metr1c Contro@ersy in the Un1ted
States

Engineering Standards. o

" Testimony of Nationally Represeq}ative Groups

HC ED 078 202 (88pp) Bibliography

HC ED_104 718 (36pp) Bibliography

Popular MechanfEE\Master\Shop Guide
Metric In A Nutshell

Exploring Metrics

Think Metric =

Understanding. The Metric System: A Programmed Text

Exploring The Metric System
Using ~Fig~Mettic System

Investigating Metric Measure

-

#Amusements In Deve]oping Metric Sk1]1s : /

Going Metric: Guidelines For The Mathematics Teacher™

Metri¢ Measure Simplified . | - :
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LIST_OF BOOKS PURCHASED BY THE METRIC PROJECT - CONTINUED

Quantity - - Item
I ' Metrics For Home Use )
- ] ) Everyday Metrics ) o /
1 : Practical Metrics y
/- 1 _ xlbdom_ﬂetrics U o
oy The Metri\c System -
(Y/ , 1 ', ' F‘un and Games With hetr‘ics_
1 Let's Play Games In Metrics
1 Metric Workshop For Teachers Book
1. Introducing The Metric System With: Activities
1 . Thinking Metric ‘
4 1 A Metric Handbook For Teachers
| 1 Thegetric System For Basmners ’
o ] : The Metric System For Secondary Schools
1 The Teachers Guide To_The Metric System
/ .
, /./
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METRICS STEERING COMMITTEE

]

Mr. Bill Aiken, Director Dr. Charles Thompson’
. Vocational Education Elementary Education Department
3442 Preston Highway University of Louisville
Louisville, Kentucky 40213 Louisville, Kentucky 40208
[N : ‘ S .
Mr. Stewart Benson Mr. Tom Janes :
Jeftersontown-Vocational School Administrative Technical Training
. 3101 Bluebird Lane Phillip Mornis Company
Jeffersontown, Kentucky 40299 x 1930 Maple Jtreet -

LouisyiTle,/Kentucky 40201 .
Mr. John Drake, Coordinator ‘
Research Coordinating Unit
Bureau of Vocational Education
Capital Plaza Tower
Frankfort, Kentucky 40601

Mr. Bi1ll Evans, Regional Director

Vocational Education Region VI

3101 Bluebird Lane

Jeffersontown, Kentucky 40299

Mr. Ray Farmer, Principal ¥
- Westport Road Area-Vocational

Education Center

8800 Westport Road

Lougisville, antucky 40222

Mr. Emory Gates B ' o

3442 Preston Highway -

Louisville, Kentucky 40222 -

Ms. Pat Reed )

Jefferson State Vocational-Tethnical
School "& Manpower Skill Center

727 West Chestnut Street

Louisville, Kentucky 40203

-Mr. Paul Simpson, Department Head
Adult Supplemental and Public Service
Occupations Office .
111 East Kentucky Street -
Louisville, Kentucky 40203
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APPENDIX 5 _
METRIC ADVISORY COMMITTEE



Michael Johnson
Wallace Scott
Shirley Beierle
Harvey Fox.
Benjamin Detraz
Vincent Base
Gerald Keordes

Ronald Endicott
Howard Shadw%ck
Hatrold Evané

" Arthur DeZorh
Joseph Craft

Richard Hamblen

METRIC ADVISORY COMMITTEE

OCCUPAT IONAL AREA

Horticulture
Horticultuée
Commercial .Foods
" Commercial Foods
Refrigeration
Drafting
Drafting

| . '
Autio Mechanics

N 4

Auto Body
Diesel Mechanic

n?chjne Shop

" Welding

Small Engine Repair

71

SCHOOL

\

Pleasure Riége Park
Pleasure Ridge Park
Pleasure Ridge Park
Pleasure Ridge Park
Pleasure Ridge Park

Pleasure Ridge Park

“Pleasure Ridge Park

Jefferson State Vocational
Technical School

Jefferson State Vocational
Technical School

Jefferson State Vocational
Technical School

Jeffersgn State Vocational
Technical School

Jefferson State Vocational
Technical School

Mi1l Creek Vocational -
Rehabilitation Center
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APPENDIX 6

SAMPLE TOOL AND EQUIPMENT LISTS °

1. Official Equipment List
. 2. V-TECS List ’
3. The Center for Vocational Education
Metric Module Listing '

A\




OFFICIAL EQUIPMENT LIST
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ITEM
_No. [TEM
] Aimer
2 Aligner
3 Analyzer
4 Analyzer
5 Balancer
- 6 Bepches
"'~%;/ Bleeder.
8 Brake Shop
9 Cabinefs_
10 Caliper
11 Caliper
12 Charger-
13 Crane.
14 Cutting ,Tool
15 Drainmobile
16 Orill
¢
-17 Orill
18 Drill
19 Orill Press
70 Grinder
21 MHoist
22 Indiscator
—

RECOMMENDED EQUIPMENT LIST
FOR
A\ AUTO MECHANICS
(ITEMS OVER $50)

DESCRIPTION

“Headlight Kit with Cabinet
L

Front End, Power Rack Se{’ ‘$!

Engine with Raster Scope

Engine, without Raster Scope, with

Removable Component Parts

Wheel Static and Dynamics, 5HP; 208V,

1 PH, Spinner”Type, with Strobe Light-

Nork; Steel Top, 30" x 72"
Hydraulic Brake, One Gallon Tgnk
Mobile, for Disg & Drum

Steel Storage '
Micrometer Set, 0-5", Inside °
Micrometer Set, 0-5", Outsidé

Batterys. Fast Charging 6 & 12v

Portable Hydraulic, 2 Ton Capacity

QUANTITY

UNIT
COST

1 kit
1 set

1

—

9 -
1

Air Impact, 90-125 PSI with Panel Cutters,

Flat Chisel & Inside-Outside Chise]

120 Lb. Drum& on Césters

Portable Efectric, 1/2", H-D

Portable Electric, 3/8", H-D
Portable Electric,'l/4"; H-D

15" Flgor Model, 470-1950 RPM, 1/2" Chuck,

3/4 HP, 115V, Single Speed
Pedestal, 1/2HP, 7" Wheel °

Chain, 2 Ton, with G)ider Trolley,
. Manual for Overhead Monorail

Dial, 2% Dial

7 80

1
1

(RS

80.00
6,400.00
5,177.00

775.00

1,200.00
230.00
100.00

4,000.00

68.50
1325.00
325.00
203.00
460.00

135.00
128.00

- 95.00

75.00
¢

55.00

'315.00

230.00 -

- 475.00
50.00

‘\\\“;

o C

TOTAL
COsT

© 80.00°
6,400.00

- 5,177.00

775.00°

1,200,00
1,%40.00
100.00
4,000.00
274.00
325.00 -
325,00
406.00
460.00

135.00 ,
128.00
95.00

~]56{50‘ 

110.00

315.00
230.00

. 475.00
50.00 .




- 1TEM . UNIT TOTAL

NO. ITEM - ' DESCRIPTION QUANTITY COST - COST
23 Jack floor, Hydrauﬂc. 2 Ton | 3 - 350.00 1;050.(‘
26 Jack Transmission, Floor Type, Hydraulic, 3
1000 Lbs. 1 275.00 275.(
2%  Lubricator Transmission. Low Pressure, 90W Grease. ' s
Manual Pump 1 200.00 = 200..
26 Lubricat:)r Chassis, High Pressure, Air Oberated" 1 300.00 300.
.27 Machine Valve Refacing & Seating , 1 1,600.00 1,600,
- 28 * .Manuals | Motor & Instructional Materials '  500.00 500.
29 Press General Purpose, Hydraulic, 20 Ton 1 600.00 600.
30 Pullers Géar. Interchangeablé Set, on Board 1 _350.00 N 350.
31 Simulator Ignition | . 1 395.00 395.
% Stand Engine, 1 Ton ' 3 300.00 900.
33 Tank Parts Washing, w/pump, ZHP, 6,000 6PH -_ S
‘ 65 Gallon Capacity, 115V, IPH 1 $00.00 500.
34 Tap & Dies Set, 1/4-3/4" by 16ths, NC & NF 1 set 150.01) 150.
' 35 Tester Electronic Ignition . ¢ 85.00 85.
| 36  Tester Generator \ernator 1 2,540.00 é,_540.
37 Testér Transistor Regulator . 1 - 375.00 375.
| 38 Tester Ignition Distributor | « 1. Q 1,536.00 - 1,636.
" 39 Tester Volt-Amp, Q/Battery Starting & Charging , ' '
. Systems 1. 458.00 = 458,
4  Timing Light Power, 12V | 2 . 55,00 - /139,
v 41  Tool .Camshaft. Bearing Inserter & Remover, Set 1 95.00 - 95.
42 Tool Set - Automatic Transmission Complete v 150.00  150.
. 43 ;rool"Set A -Pistonvu\-with Hot Pit Accessories | 1. 175.00 175_.~
44  Vise Machinist's, 4 or 5" Jaw Opening,
Swivel -Base : - 4 ‘ 125.00 500
45 Vise " Machinist's, 6" Jaw Opening { R ' 150.00 150
46 Masher High Pressure, 4GPM at 600PSI, 115V 1 810.00 ' 810
47  Welder Oxy-Acetylene, Complete Qutfit w/Truck 1 set 256:00 256
. o L

8




. | - o N N
ITEM - - UNIT - TOTAL

NO. CLIEM DESCRIPTION QUANTITY ~ GOST~ ' COST.
48  Wrench Air Impact, 172". Complete Kit - B 200.00 "‘0200.-00
49 Wrenches ' Bok Sets, /8" to 1"  3sets |, 90.00 . 270.00 !
50  Wrenches Metric, Box Sets, 14 -piece?( 2 sets ..]30'00 260§00 |
51 Wrenches - Open End, 1/4" to 1¥" 3sets  85.00  265.00
52  Mrenches ~  Metric, Op’erlﬂ_{;nﬂd. 14 pieces 2 sets' 140.00 280.90
~§3  Wrenches Metric, Socket Set. 1/4:"Dti§e 2 sets ~_70.00 140,00
54 Wrenches Socket Sets, 3/8" Driye . 3 s‘e'ts Y 225:_00 6*.00‘ '
55  Wrenches M_etric, Socket S;at, 3/8" 2 gets ) 9500 ‘ "“‘\180..00 |
56  Wrenches go'cket Sets, 1/2" Drive "2 sets 2;';0.00*" . SbO.OOE.
57 %'wrénches 1/2" Metric 2 sets  60.00 _120.00
TOTAL . $ 39,9%4.00.
\ “ ‘
. : -
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’ . , - . fevised Janvary,:197
y | Rr.comenoeo EQUlPMENT LIST \}
w ITEN L UNIT TOTAL
¥ 0. fre % ~ DESCRIPTION ANITY COST - COST
‘58 Brooms . | - | 5.00 . $ *30.1
%9 Brake Tools 'sét’fo’r' Shoe Typ& Brakes ‘30’._00_ a - 60.C
60 ; Brake. Tools Seﬁt .for Disc Type Brakes p 1 set 1§§U“¢5_t
'61 ¢ B;ushes *Nire ' v o 6 ; 1. X K
" 62 Bushing Driver Set SN 1 30.00 > 30
& ' .63’: - Cans. - oi- Flexible Spouts | 2 . 3.0_0; 6.‘5
764 caps Gasolfne 5 Gallen, asm Approved 1 3%.00 35
- 6\5' Carrier ) | - Battery, Strap . | 2 . ‘7 '030 . 3
R 66 Checker : Automatfé(:hgke '- A L !5.6.0.,_ . 25,
S Chi“_sels‘_‘;. ;Cold Set . 5 . DR LI
( ' 63 Cﬁi’sels ¢. Cape, §et . T 60(7 SR 6.
BT cfam;;§ 7 ege, set, 27, 4" - 5 S Vet 30.00- 30
.. "o Compressar-  Piston Rin RTINS 2 ... 8k, 8.
| n o Coopet(s 'Soldering ilectvﬂ: ) Q, . _2 " 12 00 u 24
" . 72 Cord§ e \Extensior;, 25‘ ﬁround (rubber covered) 6" S.O“O_ ' 130.
| 73 Covers: . ' Seat and. Fende’r e Y16 " 6.00. - 9.
| '-.-_?74__ Creeperso\ ?qu\ ‘ | e ) ﬁ Q" 8 - ' 1_4.50' _. - 116
: 75‘ -Drills “ “ Tms£ 'se; 1{16"“ *1/2"3153, 32nds " | z’-'__ S 45_.0.6 90
| ‘txpander W Piston R‘ing ) S DR 3 o 250 7
”7-7' | H(st Ald I('it “osin ApproVed ,;-f _"‘f el 5,00 25
‘1 F1aritg Tools _ Copper Tube 3/16" fosdn. 2 sets - .8.00 - 16
| Gauges Spark Plug Set T " ' :7.__' 3 ﬂ " 2';0‘0' e
Gauge Tlre “P't*essure; I " ‘ }j‘éwf:: Lo ‘-] Co ‘ 1?'.0_0' " 17
‘Gauges . Thickness, 3" B'lade, ‘ooz to\"."? ' ;e R _3'..3'.06 _11_5
‘ Goggﬂes - Safety SJ '.80 2 ‘#1_;‘ . ,,y6pair‘ ._ ' 3j.b(.) | 18



ITEM / UNIT. TOTAL
0. ITEM | pEscRIF ToN - " QUANTITY - COST cosT_ -,
?-' Grease Gun “ Hand, ‘LeVer Type - 1 ; 5.00 S. 00 \
_;84' Groove Cleaner Piston Ring ' 3 8.00 24.00 .
| 8; Hacksaw § Adjustable Frame ,3 “ 3.0Q L 9..90"J
86 Hammers Machinist 1/2 6 3,00 18.00
87— Hanwiers . Machinist 1 2 300 690
@a " Hammers Machinist 2 2 3.00 ;'6;00.
. -89 Ramm‘érs Soft Face L 2 3;75 1.50
.90 ‘Hone , Pin .‘&_.{Bushing ‘ | 2 ' 16.90 | 32.00
9 FHohe cynndér_ ' _ ‘2 V2.0 24.00.
92 Hose" Air with Trigger Nozzle, '25°', 30PSI | ' '
' Regulqtdr. with Quick Disconnect 3 22.50 67.50
=93 Hose . Water, _.‘50“ D AU I \ 6.00. 6.00
94 Hydrometer Storage Battery | | 1" \ {\‘ 6.00 i 6.00 ..
95 “Knurler Valve Guide ¢ . 2 15.00 30.00
96 _(t'Uf-te'r - «.  Valve, "C" Type - . /2 R I-_‘__.:I.G.OO ! 32'..00_.
T 97 Lif‘te‘r, _ Va]ve, Universal ,'_ @ | . 2 4.00 _'i 8.00
© 98, Light Trouble, Reel Typ;.-_'.éo, ft. Cord T4 . 24.60 96.00
© 99 Nut Driver - Set. - T Vst w00   30 00. .
100. Pans i1 Drain ¢ o e RSN ¥ oo'".'
1 Pans " &pary Parts , _"-1'2':_ 1.00. 12.00 ;
102 Pliers Battery’ ;s 2 4,00 8.00 -
103 Pifers: Brake Springs G2 400 8.00 ;
__".1'(')'4: Pliers B Diagonal, 7" F ' .--1\-'\‘ | L . 4 | 400 : 1600 .
105 Pliers “ ‘WPump, B“ | Y S \\ . -.,x"‘ 1_ll 5.00 - 20_;00
;"_:4-"166 t&eers' )- ' RipW \z " 10.00 % 20:00°
'l _167.Pliers N ‘Shdrp Nose . \ ; '4' 3.50 _‘ 1400,
j,j‘._r,"‘oé_:"’”e'“s‘ A SHp Joint 6“' | \ !  4"_ ' | 3.00 12.0'6



R ' - : ./ ) ‘ ‘

B , o 3 o UNIT TOTAL
NO. ITEM | : DESCRIPTION 40 - QUANTITY COST: COST
0 Pry Bar | o ¥ _6.40 . 5":
M1, Reamer Cylinder Ridge - . 2 - 12.00 24.¢
S RV | Screwdriver Phillips #s l-d ea. . _ _~ - | B 3sets  6.00 .‘(\y x..-la._g
13 screwdrivers. Assorted Sizes . - : "3 doz, 13,00 %(
j 5114 - Screwdrivers " Assorted Sizes wkt\f\ Clutch Head 5- W . 2. 25; | 1.%
) ns Sni‘ps- L Tinners, 3" Cut, '&-;traig'ht o , v o . 4 50 | QE
( 116 Spark Tester For 6 & 12V §ystems y o 4 . 2,00 * ) 8.C
117 Stands J'ack. Adjustable, 2 Ton l? pr. 30.00 . 360.C
/ V8 Squeedee ' Rubber . . o a 7.0 28.c
] 19 TJester - Antifreeze _(Radigtbr) , VL 6.00 6.0
-11{0 Tester °~  Valve Spring Height & Tension - 1 18.00 18.0
121 ‘Tes_w - Radiatbr Pressure with Radiator 1 3§.oo S 350
122 o) .. ©0il Fitter” . - T - & 200 8.0
T - 123 Tool Set'.  :Ball Joint & Tie Rod Removers S .1 set 32,00 32.¢
124 : Tool ‘Set A Alternator l'lemovin.g,‘& Repair : :L E 1 set  18.00 o 18;0
125 Tool'Set  Coil Spring Removing.& Installing ‘1 Mset . 42,00 42.6
. V2 vise© T DRINI Press, 3 . % 1 35,00  35.0
127 Water Can - Radiator - A I X R X
128 Hrenches_ . _»nrA'l'lep' o | | | & 3 _set; . 3,50 . l().,!':..~
129 : Nrenqbes - Crescent 6", 8" & 10" - - 3~ (1 ea, ) 5.00'-_ ,]_S.Oi
130 wrenches"": | _Dmstributor. Specialized \ | ' 4 -set;g‘ 2] 00 . - 84.0t
131 Nrenches o "M\dget set,” Box End 1/4” - 316" 1 'ﬁ;‘%} 20 00'- _",20_._6(
. f.‘132‘_.-wrench . Pipe, 6" & 12" S S % 2 (1 e8)" 'lz.oo »  2;4.0(
' 1‘33:‘“\‘Nrend¥s Socket Sets; 1/4" Drives . . "’9 T "2 sets. 400 ._ ) ) . 80.0(
134 Nreln‘c.hes‘ | ’ Spark Plug Set | o g 6 « l.’?\O(; 96\0(
135 wreheheé_’ | Torque 3/8"* 575 Ft TS ' é . ,__‘.'\30.94-& o 30.9:

" B O N R S



1TEM , . - um{_. T0TAL
_NO. ITEM - DESCRIPTION QUANTITY COS COST
~ ) |

Ly 30.94  * 30.9%
. 37.18 .76

138 -Wrench © Lug Nut, Cross Type . I 8.00 16500 .

: 136 Wrenches Torque, 1/4", 30-200 In. Lb.
137 MWrench ~ “Torque, 1/2",.25-250 Ft. Lb.

]

Total Under $50............ $.2,435.71
» 7 Total Over $50............. 39,984.00

- S GRAND TOTAL ...... eeeian $42,439.71
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SUGGESTHIMMETRIC TOOLS AND DEVICES
NEEDED TO COMPLETE MEASUREMENT TASKS
IN EXERCISES 1| THROUGH §

{* Optional)

) ,
L
LINEAR
7 Metre Sticks
Rules, 30 em
Measuring Tupes, 150 cm
*Height Measure
*Metre Tape, I0m  *°

“*rundte Wheel. )
* Area Mceasuring Grid -

VOLUME/CAPACTTY

*Nesting Measures, set of 5,
- 50 ml- 1 000 ml

Feonomy Reaker, set of 6,
50 m! .1 000 ml 4

Metric Spoon, set of 5,
ITml-25 ml

[)rg Measure, set of 3,
0, 125, 250 mt

Plastic Litre Box
Centimetre Cubes

=\

MASS

Bathroom Scal§

*Kilogram Scale

*Platfonn Spring Scale

. 5 kﬁ ‘npacilr
, 10 kg Capacity
Balance Scale with @Ficce
mass set
*Spring Scale, 6 kg Capacity

TEMPERATURE

Celrius Thermometer

R
»

»

Thy (10 Y gip Vhva ey

' YHE CENTER FOR VOCATIONAL EDUCATION

5y - VR0 Keney Ruad -

Columpuy Onen 83210

SUGGESTED METRIC TOOLS AND DEVICES v
NEEDED TO COMPLETE OCCUPATIONAL
MEASUREMENT TASKS
N . |
+ In this occ;lpatlon the tools needed to complete Exercises 6,
13, ands{ 6 are indic:tu} by “w.” N

Assorted Metric Hardware—Hex nuts, washers, screws,
cotter pins, elc.

Drill Bits—Individual bits or sets, 1 mm to 13 mm range
C. Vemier Caliper—Pogket slide type, 120 mm sange

* . Micrometer—Outside micrometer caliper, 0'mm to 25 mm
. range i
% E. Ftele! Gage—13 bindes, 0.05 mm to 1 mm range

F. Motre Tape—50 or 100 m tape
G. Thermometers—Special purpose types such as a clinical
- thermometer
H. ! Temperature Devices—Indicators used for ovens, freezing/
cooling aystems, etc. _
* 1. wWlools—Metric open end or box wrench sets, socket sets,
4 hex key sels
-J.  Weather Devices—Itain gage, barometer, humidity, wind
velocity indidators .

* K. 'Premsure Gages—Tite prmine. air, oxygen,-hydraulic, fuel,
etc, . . - . i
L. ! Velocity—-Direct reading or vane type meter_ .

M. Road Map=State and city road maps :
* N.. Containers—-Buckets, plastic containers, etc., for mixlng

and storing liquids .
0. ‘Comtainens—Boxes, buckets, cans, etc., for mixing and
storing dry ingredients , ..

\ 9 .
Most:of the above items may be obtained from Iocalwdmtrill, )
hardware, and school suppliers. Alao, check with your school district'’:

" math and science departments and/or Ioc‘nl industries for loan of their

»

metric measurement devices, . .

. i
' ’
\ N ¢ [}
'b*emmm( devices eurrently are not svailable  Subatitute devices {i.e , thermame
Ay be used to complete the measufoment task’ .

Al

. | Tqols ‘aﬁd _Devicea L
/
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»
V-TECS AUTO MECHANICS ‘
Perveontaree
e , Pagont o o of Memboa s
Nubig o Dercraption, Using -
1 Air Blow Guns 97.09
2 Air Chisel 81.07
3 Air Compressor, 5 H.P. 64.08
4 ‘Air Conditighing Repair -
Equipment . 69.42
5 Air Hoses, 50 Ft. Len&th.
3 Y 1In. 1.D. o 91.26 -
6 Alignment Bar 39.32
7 Anmeter 80.10
8 Arbor Press 53.40°
9 Automatic Transmission '
Bench Fixture , 43,20
10 Automatic Transmission Gauges 42.72
11 " Autpmétfc Temperature Control
Testers . 34.95
12 Automatic Transmission Tool Set 44.66 ‘
13 Ball Joint Checker 40.78
14 Battery Carrier . 59.71
15 Battery Charger v 8835
16 . Battery llydrometer 85.44
17 ' Battery Jumper Cables 84.47 -
18 ' « Battery. Servicer Kit 46.12
19 Battery, .Storage, 6 Volt - 15.05
20 ;7 Battery, Storage, 12 Volt 40.78
21 - . Bay Lift 75.24
22 - * Belt Teusion Gauge 50.49
23 Bench, Work 91,75
24 Bolt Cutter _ W 43:69
25 Boring Bar ] L 5.83
- 26 Brake Cylinder, Hone 82.04
27 Brake Drum Lathe 64.56 _
28 Brake Pressure‘Bleeder, //
‘ Diaphram Type 52.43
29 " (Brake Rivet Machine 22.82
30 - \Braf(eksrlﬁ- Arc .Grinder 45.15
31 &!( and Wire Wheel 84.95 !
32 , hing Installer Set 65.53
i3 Calipers, Assorted 51.46 »
34 Cam Bearing Installer 34.95° _
'35 $afety,?;asoline » ... 57.28 v
36 fL Cag Water’ . 84.95 . .7 )
37 ™, rbuxetor- ~Distributor oA
. " djusting.Tool : - 81.55 y
38 .~ CaxBuretor Tool Kit as 9971
% .- - ""-gzsx; Service - %7 38,83
&0 - .7 Gy€ldmps, Assorted - ¢+ 57.28 . ..
41 *_* "L Chatn Fall, 77 3301 "
'|§2_~f E oChain w;ench ‘“*#ﬁ“’.‘ﬂ,l " 28.64 .7 b
 h3g T * Chafinel Locks ' SRR L8~ DR
: 4& fffLV. Chassié Dynamomeqer : cotiT.28
T Al L s, Al T “ G P
‘| R _h mug A' -¥ g ‘f‘g'ﬂ‘"' ~u"*‘»£,9 D
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ATINLEN

s Moh,

l_l_.-j i'_n v

200.
167.
132.

143.

188.

81.
165.
110.

89.
88.

72,
92.
84.
123.
182.
176.
174.
95.
31.
84.
155.

\ e

LIRS

!

. /

L

104 .« '

189,
90.
12.

169.
133.

108.
47.
93.

135,
106.
72.
118.
175.

168.
123,

80.
118.



e
Percentope Ninahay
Fguopie Exee fpuent ) of Members Memb vy
Numbic l)’t'ﬁ('l‘il)! h'", _U_“"_“‘B o Uning
as 7 Chisel and Punch Set - 94.66 195.
' . ! Cleaner, High-Pressure Steam
- ' , // ' or Combination : 30.58 . 63.
) a7 ' Coil Spring Compressor - 45,15 34.
r'/ . Coil Spring Spreader 26.21 . 54 .
&9 . Compression Gauges 84.95 175.
50 ‘Connecting Rod Aligner 15.53 32,
51 Continuity Light. - 81.55 168.
52 Coolding System%Chemical ‘ . \
) ' Tester ' 64 .08 132.
' 53 Cooling Gystep Pressure
: Tester ’ 88.83 183.
54 ., = Crane, Rigger With Exten- '
sion Boom ' 39.81 - B2,
55 Crankshaft Grinder 2.43 ' 5.
. . 56 ‘ Creeper, Flat . 91.26 188,
57 *  Creeper, Seat, With Gasters 30.10 62.
58 Cylinder Dial Indicator
Gauge 42.23 87,
59 Degluzer 54,37 ' 112, -
60 Diagonal Cutting Pliers 88,83 : 183.
¢ 61 ~ Dpial Indicators , 71.84 148,
62 Differentlal Holder 28.16. ‘ 58.
63 Diode Tester 74.76 154.
64 Diode Tool Set - .51.46 - © 106,
65 " Disc Brake Lathe "54.85 . 113.
* 66 - Distributor Tester 42.23 ' 87.
' . 67 Distributor Wrenches 80.10 7 165.
- 68 - " prill Bits, Assorted 95.15 196
. 69 Drill Press 30.10 . 62.
“70: Drills, Air 58.25 120,
1 Drills, Electric, Assorted 88.35 . 182.
72 ' Drop Light ‘ 98.54 102,
73 - Electric Arc-Welder 53.88 111,
74 ' Electronic Ignition Tester 63.11 _ 130.
75 Engine Analyzer, Complete’ '
With Scope and Emissions
. : Tester 67.96 . 140,
\\\;:///> 76 R Enginey0il Leak Detector 15,53 _ S 32,
77 Engine Sling, Adjustable 39.32 - _ 81.
- 78 ; Engipe Stand . _ 64, 56‘ 133.
o _ 79 \ ' Exhauqt Hoses - 14,08 . 29.
, 80 _ Exhaust.Pipe Expanden - . 51.8% .. 107.
v 81 " Feeler, Gauges, Aecorted 9126 - - 188,
S 82 . Fender' Covers, : _ 96,12 ' 198. v
T 83, Files, Assorted - 92,23 " 190.
-84 7 Flaring Tool Kit .- 87.86, . ., 181,
P 3. - Flywheel Turner . ., = 56.80 117.
: ‘ 86 - Fuel Pump Tester . 80,58 - -166,
L e, 87 +*" . - Gear and Boaring Pullers 80,10° . & 165,
' i . 88 T Ganenator Altorna;or Tost Y . .
e i ench s 92' . - | 34.9‘5 - . L 12.
o . . b F v g h,R 2 : AN N T o
‘. o,,\:;“‘i* E : : ?1 ) =3 S ‘? B p SR ? o8
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Porcentayse Nt
oo ol Fqu i pment of Memben: N«-l\.:ln-l.:-
Numhy ot Description Using Usiing
89 Glass Bead Clea&er - 7.28 15.
990 Grinder, Bench 88.83 183.
91 ' Grinding Wheel Dresser -~ 52.43 108,
_ 92 Growler ) 51.46 ' 106.
93 Hack Saws 96.40 ' 199.
94 ' Hammers, Assorted ' 97 .57 , 201.
95 Hand Jacks, Assorted 15.24 155..
96 Head Lamp Aimer 71.36 147,
97 Head Lamp loptensity Meter 51.46 106.
98 Head Surfacer . 3.40 ! 7.
99 Hose Clamp, Pliers 91,26 . 188.
100 Hot Tank Uleaner 7.28 15.
101 Hydraulic Press ' 78.16 161.
102 " Hydraulic Valye Lifter Rools 48.54 100.
103 Hydrgmeter Float (Antifreeze :
Testel) 69.42 Y 143.
104 J<ck Stands ~ 91.26 188,
105 : " Lathe . 19.90 41.
BN 106 Lifts 79.61 - ' 164
107 ) Lubrication Equipment 72.33 7149.
108 Measur ing Tape 83.01 171.
109 Metal Marker, Electric 30.58 63.
110 Micrometers, Assorted 70.87 146.
111 ~ Mirrors, Inspection 72.82 © . 150,
112 _ Needle-Nosed Pliers,Assorted 96.60 199.
113 Ohmmeter . 83.01 ° ) 171.
114. .01l Drain Pans 86.41 R 178,
115 "011 Filter Wrench 78.64 . ; 162.
116 ' 0iling Cans . ' .84.95 - 175,
117 011 Measure 49.03 ' 101..
118 Pargs Cleaning Tank v 86.41 . 178.
119 Pipe Wrench 64 .56 : ' ' 133.
120 Piston Expander Taol, i 16.02 4 33.

S ¥ U Piston Pin Hole Hone . 14.56 - 30,
122 , Piston Pin Installing Kit . 38.35 _ 79.
123 Piston Ring-Compressor ° " 68.93 142,

\ 124 Piston Ring-Groove Cleaner 65.05 134,
\\\ 125 : " Piston Ring Remover and . '

’ o Instali;r“”“ ) 43.20 h 89.
126 Pressure .,Pack Flushing Gun - . 18.93 . 39.
127 Racks, Piston, and Connecting ‘ ' .

Rod Holders - 9.22 ; 19.
128 ' Regrooving Tool, Piston , 16.50 \ - 34.
129 _ Ridge Reamer o . 63.11 " . 130.
130 Scratch Awl ' 66.50 r . 137.
" 131 Screw Driver, Clutch Head : C

, Attachments, Assorted . 77.18 . - © 159,
e Screw Drivers, Phillips . =~ 98.54 -, 203,
‘o Screw Drivers, Standard oW 98.06 _ 202.
' .Screw Thread Gaivge - 56 97 hor e 105.

. ' Seal Installer-Set T 18016 . 5 161.

B i Seal Remov&rsl . 93,. 14,27 . 153. . -

ar G sy "‘s bt Vil b 5. 9. o : o <
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\ - _ .
' . Per;‘entagcs R Nun.\ber of
\ Equipment Equipment - of .Members Members
Number Description’ Using Using
\\\\ 117 Seat Belt Interlock .
: Tester : 29.61 ﬁi 61,
1138 Seat Covers ' 66,02 ' 136.
139 Service Jacks, Assorted 71.84 . 148,
140 Slip Joint Pliers, '
' Assorted 83.98 173,
141 ap Rings Plier-Set = 95.43 197, =,
162 - Shap Ring Truarc, Tnter- _ -
nal-External 61.17 126,
143 ‘ Snips, Tin,Assorted 70.87 146,
144 Soldering Irom or Gun  90.29 _ _ 186,
145 ) Spark Plug Cleaning ‘ ’
. Machine 58.74 121,
146 Spring Tension 27.67 57.
147 Stamps, Steel, Letters '
and Numbers - 38.83 80.
148 Straight Edge 68.93 - 142,
149 Suction Gun 57.28 ~ 118,
) 150 | Tack Dwell Units 86.41 178,
‘ AL I Tap and Die Set 92.23 : 190. !
' 152 Terminal Kit and Crimping
X ‘ Tool v 77.67 | . 160.
A 153 Test Lights~High volt. 55.34 ‘ 114,
154 ' Test Lights~Low Voltage 83.98 173,
155 . Thermostat Tester - 30,10 62,
, 156 ' Thread Chaser 79.61 164.
157 . Tie-Rod End Remover 57.28 ' 118,
154 ~ Timing Light 88.83 ; 183,
159 Tire Bead Expander 13.59 : 28,
160 Tire Cauges 76,21 157.
161 _ Tire Service Machine 19.90 : . 41,
162 Tire Tube Leak Detector ’ ,
Tank 12.f% 25.
163 Torque Converter Flusher16.99 Ca 35.
164 " Transmission Funnels 68.93 N Q 142,
165 Transmigsion Jack . 64.08 132,
166 . Tubing Wrenches 76.21 .. 157.
167 U-Joint Press . 41.26 ' , 85.
. 168 Undercutter ' ‘15.05" » ’ 31.-
169 S Utility Chatn W?th Hoods44 . 66 ‘ 92,
170 ‘ Valve Guide Replacement _ :
Tool - 23.30 R - 48,
171 : Valve Guide Resizing ! .
Tool - 21,84 o 45.
172 Valve Insert Tool 19.90 < 4,
1773 , Valve Reconditioning , ' , '
" a ‘Equipment . = 56,21 . 116,
174 Valve Spring Compressor 69.42 : i 143,
v 175 ' Valve Spring Tcester 21,84 \ 45.
e 176 . Vise'Grip Pliers 97.57 L 201,
. 770 s - Vise, Machinists,Assort- o |
; " ed - C 71,300 . 151,
178 ‘ Volt-Amp Tester o4 "3.98 ~ e ' 173,

9()) !, , - ) " \ ' ‘
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, ) ™ Poreent np:\' ' Numbc
BEgu i pment Equipment = of Members Moemboers
Nuishc Doseript ton 4 Usiug Using
L hert ) ~__
179 Voltmeter 82.52 ¢ 170.
180 _ welding'Equipment,Oxyaggiziyne 72.82 150.
- 18 Wheel Alignment Equipm 46.80 Ny 96 .
:\\\‘ 182 Wheel Balancer, Bubble ' 17.48 36.
183 T Wheel Balancer, Spin-Type 48,06 ' 99.
184 Wheel Balancer, Strobe ' 20,39 ° _ - 42,
185 Wheel Lug Wrench, X-Type 33.01 68.
186 Wheel Pulleér 70.-39 145.
N 187 Wrenches, Adjustable Set 85.92 177.
188 . Wrenches, Air Impact 97.57 201.
189 Wrenches, Allen 96.12 . 198,
190 Wrenches, Box 97.09 200,
191 _ Wrench Drive Adapters 86.89 o179,
192 Wrenches, Ignition Set 85.44 176.
. 193 Wrenches, Opbn—End and)Combination o '
Box Wrench Set ' 97.09 - - 200.
194 wrenches, .Socket Set, % in.Drive 97.57 _ 201
195 Wrenches, Socket Set,3/8in.Drive 97.57 _ 201,
196 Wrenches, Sqtket Set,3/4in.Drive , 49.03 | 101,
197 Wrenches, Socket Set, % in.Drive 96.60. 199.
198 . Wrenches, Torque, Imch/Lbs 75.73 156.
199 .., Wrench, Torque, Foot/Lbs 83.50 : 172.
' ¥
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GETTING STARTED IN METRICS- .

\ .
-Johnson-

This article is primarily for teachers of elementary students. This brief

('

Carticle has seQera] suggestions'of'generaf.app]iéatton,_LOne_of'theutdeasu.

>

is to have a metric center for the school which wou]d'hguse items such as.

-bath scales, height

. A

1

LA

¢

&

scales, measuring tapes, and measuring containers. .

137
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« GOING METRIC IN INDUSYRIAL ARTS . L
| | | -Cassetto- . < |
AN . S ’ | |
After a brief analysjé of the extent of change metiics is,bringing, the ,

!

Author recounts his teaching stratégy: then delineates his techniqaes—fqr

R VU
---------
---------------------
e LRSS SR L]

<§3t€§jrthg the introduction on history of metrics, units of Vength, area,

. volume, mass capac ty, and t rperature. - _ . | :
\_ ' N ) ) . .
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\ ‘ : HOW MUCH DOES IT COST TO GO METRIC
, _ : ' -Lindbeck- - | \ i ‘

-

This article describes ideas for low cost tonvension of ﬁecessary tools aqu@ t

- - 4 - . .

0

..................... with»suggesﬁed»pr+ee3~F&r"vafﬁnﬁ§"éﬁUTbﬁenf'&f?hUSSiqn of draf{fhg, woodWonkiqp,

metal working, ‘graphic arts; and power/energy.
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acttvities for variols metric devices listed in the catalog. The handbook

3y . o\ " LaPine's Metric Handbook

This is a good handbook far learning metrics and because of/the suggested

A

x

tan be useful for educators ét'ﬁTT'E&UéétTOﬁiT’]éVET§C""" T e e
( | ' :
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o
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‘and how metrics is integrated within a mandatory 9th grade math“coursé.‘
. , , f _

AS

METRIC CONVERSION AND THE SCHOOL SHOP
-Jackson- |

’
&

This is a general overview article looking at program conversion to include g
- 0 X s _. . J . T A . .
metrics. The Author and other tedchers in his school work with the idea that’

their students need to be metrics educated becauses the woodworking: studentse

have a need to understand measurements ‘on blueprints developed by a drafting
R pe . . . . ‘

<

\S

. T s
class. He discusses which programs will be more or less costly to develop,
o

LY

at

’ -
. . . .
' .
/ ,,_ ’
/’ ‘ - .‘/ \
) \
\\/ s ‘
_\// -
V' b : .
‘ L)
L}
N -
. Q\/
1} F 4
;
’\
141



" METRIC CORNER

-School Shop Jourmal-

!

"This is a periodic_feature that win keep you informed of new events and

R P

perspeétives‘regarding efforts to m@ke the metric conversion. " Some of the

- .. - ‘

recent arfic]es have included jnformétion on using quétomary measured drill

-

bits for metrics, and how the woodworking~shop wifl adapt to metrics with

. advice as to which articles will be phased-out with metrics and which can

be adapted for_métrics use.:

<«
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METRICATION AND THE AGCOUNTANT
.  -Webber-

The articlf starts with an historical overview of metr}cs in general then

by v N -

“mentions some of the“usua] afguments against metrication in the United States.

v

He addressed the 10-year conversion plan, then he states the affected areas

»
< o R

of metricatijon in accounting: eg. inventory valuation, intercompany comparisons,

the problem of comparing historical items with current equivalents for fore-

3

casting short-term pranning .« .3 he then discusses the difficulties and the °

¢

advantages #n his conclusion.

JRIE N |

K S 143 1.35 ‘
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| METRICATION N VOCATIONM. EDUCATION '
. | {;‘t. { . \
“ -Lorenz-
This is 3 p‘r;ogram announcement comcerning the avaitability of a self~stud_y
insepv-rtee-—-tns»tmct-*qna-}"gufdu‘ WHich relate the.metric system to many of the
. . . . ) ! : ) ‘ -v | . .
occupatiqnal argas taught jim Kentucky thati-ona] Education. _ y
/‘(' R
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- . < v ) . . i
' METRICS, LUMBER AND, THE SHOP TEACHER L
~Craemer-"" . | I R v
The més’sage of this article is that soft colersion to metrics is taking place «
———,---—-----?-—-*- in sizing wood products. This Weéans that actual Tumber dimensions wi 'ﬁ"'n—d_tm
' change, but metric units will be used to describe the sizes. The article in-
¢ludes several useful charts which show conversion of lumber sizes.
~.
. A.'\‘ *
. \\ N 't
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/ " ON_SELECTING“GOOD METRIC RULES AND SCALES
o -Lindbeck- | -

» +

This article gjves.a'short discussion with éxampfés of good'and-uhdesirab]e

’

measuring tapég and rules. The point is made that inconspicuous details make

. - - . - . _

- a great deal of difference to students with few experiences in metrics.

)
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TEACHER RESQURGE GUIDE FOR METRIC EDUCATION

This large booklet looks at metrication as an aspect of teaching, learning,

h

and understanding the concept of aneasurement. As a resource for te%phers.it

is excellent in that it gives alternatives to purchasing many metric measure-

LY

-

. ‘ . |
ment' items. The guide not only gives correct answers-but .also supplies a list

L\
of teaching stratagies and a listing of "den'ts". _ .
» - _ _ :
» ~® % R m . . .
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THINK FAST AND THINK METRIC

-Baillargeon-

The article heg.ins ;vi-th a metric F:hange-ove'r" time-table \f‘or 1975-80 that stil
has some épplication. An embhésjs_o% the ar;i;]e_i;"q”ygll_phqggh@ﬂgy;npﬁgjg_
for a metric awareness workshop. There js a stepuby sﬁip description which jn-'
cludes p;ssib]é stations, needed equipment, and a sqggested evaluation form, =~

Historical information about metrics is included which could be used as a basis

for introducing students to the metrics system,
. ’ AN

~

<A
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THINK METRIT THINK METRIC™ THINK ¢

"~ -The Kentucky Alum‘s;

<% -’,‘ (‘ —'-\‘

\ - " N L] .
Beginnin@with a few examples of metric measurements, the article gives

-

a thorough background on the state of metrics conversion in the U. S, and

k]

all around the world. It also describes the history of metrics and advice
. * - ‘\ t
¢ for learning the metric system. It contains a few useful charts and addresses

for further information.
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. - THINK METRIC U S A \}

An audio tutorial mini-course. \
' %

A brief introduction to metrics ~ it contains a workbook and a supporting

.
“oa

tape é@ssettebu.lhe“top195~eovered ﬂre—metr+CmvocabuTary;“tTﬁéaF:“l1qu1d.

’

temperature, volume area and mas¢ measdrements. A free sample s available.

-
[
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CONSULTANT REPORT
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. 13993 'lh(‘ 01d Poste Rodd e
e , T o Columbus, Ohio ~ 43220
' : March 12, 1979 ) .
. L v . an
Dr. Richard K. Crouhy . ;c‘
. Department of Occupat.ional and i
. , Carcver Fducation -
University of Louisville. .
Belknap Campus .
Louisville, Kentucky _ 40298 ¢ .
2 Doar Dr, (.'._LOSbY: .
. Bnclosod is a &ppy of the Cdonsultant's Repﬁrt for wmy
recent trlp to Louisville to consult with you an our .staff
on the activitioey relating to your project on A System for
Providing Reloevant Metricy Hducation for Vocational Teachers .
in Kentucky., 7The project appears to be well conceived and is /
. making oxcellent progress, thus the report contains very ! ‘ '
few recommendations. .
I hope that the report meets With your expectations.
L}
If I can be of any further agsistance in the future please
. et me kpow.
Sgngo ly . ~
7
) 4 John C.pPetersbn N -
- U’ f - h ¢ '
N
r a .
- I
Y » N
(. o v
° <
’ o \
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. . .- ' . ’ % . ‘ . ' ) ‘.
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///< g ' CONSULTANT'S REPORT TO A SYSTEM FOR PROVIDING
RELEVANT METRICS EDUCATION FOR VOCATTONAL
'PEACHERS IN KENTUCKY
Rithard K. Crosby; Project Director

- ' -John C. Peterson, Consultant .

Literature Search e e e ——

. P e e T e N AP e e m e R S — y

A thorbﬁgh literature search of all pertinent databases is
critical to the successful completion of all later phases of a project.
ERIC (Educational Resources Information Center) ig the most widely used

database. It consists of two main files: Research in

education

which ig concerned with identifying the most significant

s
3

L . and time

education research reports and projects; and Current_Index
EQMQQQE:QHLEHNEgEE@EiQE, an index to over 700 journals of irferest to_
cdncatéfﬁ.

A comprehensive search stratég; would include more than a
search oE‘ER[C. Two levels of searthing will b; des clibed in an effort
to agsist proj\cA(.tt. staf&n\ obtaining access to all ipformation heeded

.iu preparing ghc literagure review. FKach level is described below;‘WLth \
o npé%ific references to databases and organizational resources which could

v L)
provide information on the metric system, metric education, and the

concerns of buqnness and industry on conversion to the metric system.

N ! \

The dos Ctlptlonq reflect the differing purposes of Lho overall soarch,

and are not intended to bc rigidly separated catogorius. Additional
sources will no doubt bé“idont:find and acceusad. in the course of the

S

project. Desnrlptlons of the databaqes can bu Found in Dntabnan and

"= e g

gjyyg{ughaymg;i"}gfggmgpion Rosources for | qucaflon Emphasis has beon ¢

T agy e




O

ERIC

Aruitoxt provided by Eic:

Placed on compatdc vetriovat e dat b and thus swme morao tradit ton ) :
Houtee s, o such o as Bdoeal o tiedoex, ane not mont foned.,
. . - . h .‘ 2 . -
hevel 1 Bassic dIntormat ional vourcaes.  baval i ois, an initial ,
! S e AR AT A

| T * . * ¢
tetronpective search to identily all basic research and deve lopment

- » . i 2 4\ . v .
eftortn in metric vducut|UNr~putt1culnrly vocat.itonal cducation.  Approx-

.
.

. . ) X ¢ o
“tmately eight databases, v addition to ERIC, could be queried to ensuru
TOrrioval of materials in this arca. A sample of relevahit databases
AVdi!ﬂblé‘khrouqh Lockhead's DIALOG search system or Systeit Development.
Corporation's (SpC's) ORBLT search program include the following:
o " NTIS (National "echnieal Information Scvvice): covers
] -
u,s. gqovaornment-sponsored researych. ¢
O ABI/INFORM: covers all phases of’ business management
and administration.  Should contain intormation on
) businesa/management decigions relevant to melric convar-
sion, ' .
.

O ATM/ARM:  matevials on vocational and tochnical education

~f o
;

oA .
including job training. No new informat ion has been added

0

to this database since 1977.

0 COMPREHLENSIVE DISSERTATION INDEX: a subject, title, andq

author guide to almost every American dissertatiqn acceptod

-

- at an accrodited institution Since 18670, :

o) THEJANFORMATLON BANK: significant news items, interpretivn

’

articles, articles of opinion or commentary, busihosy

limesg

r

news, and editorials {rom the New York

®
O MAGAZINE INDEX: covers over 370 popular magazines (since
v ! { . i N
LO77) and provides coverage of curvent affairs, busineas,
[y N ’ * 'I

and other aroag.

O MANAGEMENT CONTENTS:  providey current information on a

A 4 . : .
. varicly of business and lmnm&emdnt '0J dted Q:_(st,ics_;_
SRR 155 Igo o=
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3
. \ \
O NICEM (National Information Cantey For Educational Media) ;

comprehdnyive coverage of non-print educqtlonal material.
O SSIH CURRENT RESEARCH: contain roporr. of both government
and privately funded 901entlfic (includiﬁg s0cial sicience)

resaarch projects, either currently in progress or initi-

ated and completed during the two most recent years.
¢ . _

Level 11: Current Awareness and Unpubllshed‘késearch Level *

Ll nf desiigned to provide access to ong01nq researrh‘prOJects, recently

published research announced during the course of the project, ang a-

wide variety of organizational reésources, including potential res@arch .
[

consulta¥t§.

The Smithﬁgnian Science Information Exchange (ss1E), accesg-

. .
-

ible through Lockheed, can be used to monitor current research projects
tunded by government and private Sou;ces. Cogférence Papers.Index,
“ . . '
avuilablc'through ShC, can be_searchcd to identify &ignificant research
desicribed at professional meetings. In this wvay’ new R&D findings can
be obtq%nedlprior to pﬁblication in ‘the formal ' journal literature.
The National Referral Center, operateq by the Séience and
Tochnology Division of the lerary of Conqre $8, abstracts and indexes
organizations (and. ‘individuals) conducting research in all drnas of
scioence, technology, and the social science§i This database.and search
sevvice can be utlllfgd to supélement nqrmal prqceduré of contacting
tné ma jor orqaniz&éiohs and abéncies concerned with the metric system,
e : ;
Aftor the rewnlt obtained from the search Procedures have
"been analiﬁe-, _the databastes which yielded the moét fiuitful infoimation

»

Will ba identificq: The original scarch strategy bmpldyud Should'be-

s

saved and re-exequtod on thege databases at periodic intervals through-

out the span of the projuect, In this way broject staff will bo able to.

\
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monitor the Latest pubLished rescat ch findings g0 that the projoect
| ) -

. - \

Wil reflect the latest rescarch and deve lopment .

Thaore will tnevitably be some duplication of refarcnces

rotyieved whoen condncting a comprehensive search across multiplae

databases.  Nor do the specific databases mentioned above’ exhaust fhe

i

Fist of pertinent intormation sources available for this scarch.

—_— . .

Assossment Inst ruments

The "asuessment instruments that have been developed for thisg
o © projoct have boeen carelully preparved. Scale 1 and Scale 2 are well

designed and should’ present few difficulties. As 1 mentioned when we

~ L
. . - _ ‘ ~
met , a qgood precautionary measure would be to administer these two

Scales to a small sample of teachers and/or colleagues. In this way

[} . .
You mighis provont some nsunderstanding in the directions that has been

v «

unnoticed.  You will algo goet an idea of the length of tiwe' required to

cgmplete cach scale.
J

” Scales 3 and 4 still nead some revisions. Scale 3 could bhe

modiliod so that the scale qlvp? the list of items on the loft side of
the . page and provide: throe arcas on the right side for respondents to

write ittems. . Figure 1 is one version that the revision might take.
A S . l
N Tho primary change suggested in Scale 4 is in the title.

When we met we concurrad that "Metric Measurement Usesg® wWas a more

1}
J -
acuvurate. Lt Lo, Again, T would list thoe items from Scale 2 on Scualé 4.

- N . 4 s

This will prevent sene confusion and allow more reliable totals.

>
{
.'. ‘
. Use of Assosament ciles : '
' . N \ . '
What will be described next 1s an ideal use of thg‘ fonr
. ansessment scales, Phe Fipst stage is not entirely possible because of
. | ) . . 2
the fact that the workshops will be held in the near fFularen,
. . ) ’ - . . a " *
» ) . . ’ .
, o ‘ Seales Loand 2 shouldl be sent: to a b-.f:‘i):-\?{_a?“aru;ﬂ@ Of vocationn
ERIC o | 157 440
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not ne@d;

you nePd the item now or expect to need it in the futrue )
~hame in one of the sections headed NEED NOW, NEED IN NEXT SEVERAL YEARS,
HE FUTURE. Do not list agy

To the right of each item check whether this represents a

or NEED SOMETIME IN T

| major Or minor expénse or modification.
will qo&c_ssu or less per item. = = . e

. /

rite itg
‘metric items you will.

A minor expense or modification

-

¢ 5
« Fiqure 1
. . . . ’ a !,,
B - ~n— - -
_ SCALE 3: Shop Conversion to Mctrics
DIRECTIONS : Read each of the metric items on the following list. 1If

/

/

L)

I'rEM

t

o ) minor major
expensg | expense
or modi-|or modi-

L fication] Fication
NEED NOW -
b L.

NEED SOMETIME IN 1THE FUTURE

L4

8

} , L . ¢

W
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v the comploted Leatea teturned at least 1o dys prior to the lirst
< “ .
% workshop,  Tabnl tte the rosult g and prepare table« showing how each of
the ten groups and the total sample responded on thegse two ulatey
, f e .
A Bogin the workshop by having the participanty
. \" -
' complete Scales 1oand 2 Aftor
compositte tableg that
. the matl

individually
this has been Fini..\;h(_\cl gl_ie::tf r_ﬂ_n_n_tc_*_»"_t:_l__uc;
show the results of..' the .n'mil_ surveys
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the survhy of people throughout the state?

How did the workshop participants agree with -
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N

Participant s group themse ] vos
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by the ten vocational areas,
:2(‘.1ll.%. boand aik oach qump't'o (:om;:)lct() it and —d(‘.ve,lmp
for (l-f_n,-il artoa,
wie ‘

¢

Distributo
Have a group discussion.,

a compostite scale
Now, expegte to need in the near future,
thed (gustony) futures

What motric items do thoy
What do thoy
N ]

and will use somet tme in
What was thetr roasaoning foru

anticipate not neading and why?
Scale

the grouping?

3

s
4 can bhe done individually, f4hig
“than Scale & bat bLocause it ig
3

13
group vesponue, it may not take as much

N L d . N
scale i longer ‘€.
an individual response rat her than a ’
. ® . *
Lime. Some qroups may noeed q . ‘
. | . 4
’ . R ox . \ B . *
great deal of time to discuu where cach item on Scalo 3 should be /
. . .
lacad. Cooe
4 . -
. ‘Throught out. the workshop iU is .important to remember to keep :
, . o - -
the participants involvod. A wetric workshop affords an excoellont
. L . B | / :
opportinity for participants to be involved physically and mentally.,
) ) Y - ' ' . - .
Metvic mewmirement aclivitios are good ways to get people physically - .
] i v ' ’ -Q ‘ ' N
. - . . ’ . b » A Y
tnvol ved. At you know tronm CRpPerin c%u, beople are reluctant to uso .
e
\ N v !
the metric syatenm.  RBub, got them using - it
) . \T“ . ,
o how casy it is, . "
-» \l}‘C : .

!
o and soon thoy will see just
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SAMPLE INSTRUMENT
(1 of 10 Instruments)
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AUTO: MEGHANICS

SCALE 1 'Metric Toots, Equipment and Devices

Directions:, This'scale is dgsigﬁéﬁ to find out what metric tools, equipment - B
and devices are used'in your instructional program. Read each of the items o A
the 1ist and place a checkmark in one of the columns for each item. zg\v,,:f\

)

. . {/
Don't use | Use the
inmy | equivalent | |
— e . 1tem AR o ~training | English Use this
: - program item now ‘ ~
1. Assorted metric hardware (hex nuts,
r! washers, screws, cotter pins, etc.), )
2. _Metric drill bits - :
3. _Metric vernier caliper i
4. Metric micrometer
5. Metric feeler gauge
6. Metre tape
7. Metric open-end wrenches )
8. Metric box wrenches
9. Metric socket set ° . ~
{1 10. Metric hex key set L i
-11. Thermometers (degree celsius) r
12. _Thermostats (degree ce]sids)
13. Engine temperature gauge (degree
celsius) : e
H (
14. 0il temperature gauge (degree \ 3
: celsius) \\\ N /
- - ) x 7
. 15. Balancer with metric weight indicators #ﬁ\
16. Metric pressure gauge on hydraulic brake ) \\\
N bleeder (kilopascal unit) - :
¢ u. ® - . e
17. 0il, pressure gauge (kiloPascal unit) . : -
18. Manifold pressure gauge (kilopascal unit
: [ 4
165 o »
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Auto Mechanics

. SCAEE 1/Page Two

Y

g G- on't use | Use the
: in my equivalent|
Ttem ¢ training | English. Use this
prdgram item . now
119, Ai#‘hose pressure gauge (ki]opascal unit)
B
20. Cutting tool air gressure gauge
(kilopascal uni
21. Hydraulic press pressure < N
(kilopascal unit)
22. High pressure washer pressure gauge
) ?kilqpascal un1t) -
23. Welder pressure gauge (kilopascal y
__unit) | ,
, ¥ -
24. Analyzer pressure gauge |
(Kilopastal unit? ”//Ai___,,f.—azzf .
25, 011, fuel or gas tank volume : | )
(metric volume) e AN . I
126 Mobile brake shop with metric adjustment M {
dial e i -
27. Metric-sized camshaft bearwng 1nserter .
and remever .
28. Automat1c-transmissibn metric tool set ! .
29. Air impact wrench with metric sockets
30. Metric bushing driver set
31. Metric flaring tools \
14
32. Metric spark plug gauge '
. {
33. Metric tire pressure gauge,
J4. Metric hydrometer
35. Metric valve spring height and tension tool
36. Radiator pressure testor (kilopascal uniq) .
37. Midget metric wrenches ) _‘#/’//
38. Metric distributor wrench *\X
33. Metric torgue wrenches
r40. Metric lug nut wrench 166 .




AUTQ MECHANICS

t

SCALE 2 Measurements | )

N Directions: ’

am. Read each of

used in your_instructional pro
a checkmark in one of the columns for each item.

.
-

1Y

, 3

£ . '
This scale is desﬁgned to find out what metric measurements are being . *°
g the items on*the list and place

Don”t e Use both | _
) — need N English
1tem to make |Use Use and
this metric English | metric
measure-  measure- | measure- | measure--
ment ment ment ment
| 1. __Crankshaft main journal size . :
2. Trapsmission clearance & adjdsfaent .
T3 Valve c]é;rance )
| 4. Ring c]eérﬁncé
5. Piston diameté% ‘ . _
6. Piston bore _ )
7. __Stroke of a piston
8. tengfh of a fuel line ‘ ]
9."Length Pf a fan belt . :
10.  Diameter g% a camshaft ) .
11, Length of.air exhaust;pipe" ) _
W. Spark plug,gép “lg -{
13.” Brakeshoe to drum clearance
14.‘ Front end adjustment
15. Cérburetor anustmeht —
16. Piston head area N
17. _Volume of a fuel tank
18. Capacity o% an acetylene cylinder X |
19.  Amount of Qaéef in a radiator . i ‘

167 ’1



Auto Mechanics . : é

SCALE 2/Page Two . \ L. |
¢ .o N X Doh't Use bot
need ...' 1 .. English.

Ltem ' “to make | Use Use. land |
, . ‘ this metric English |metric .

. . | measure- { medsure- | measure- | measure-
K . . Y, - | ment ment. ment ment

< \ g

20. _Volume of 0il for crank case ' o | R
; w - , N w

+ « |21. Capacity of a radiator
| 122, Bore of a cylinder

23. B%ake'fluid capacity : ‘l_ : o ‘ s

D

Temperature of the‘engine

25.  Temperature of the o0il

26.  Temperature of, cooling system -

27. Temperature:oﬁ traﬁsmissiqn : £

28.  Mass of battery fluid ;\4;; A ) . . [ﬁ

29. Mass of 'a small engine ‘o = '\2 [
.130. Batieny mass _ ) I

-

31. _Weight of a vehicle

32. Weight of truck loads

33¢ ‘ Torque a fitting ' ; .

34. Spring tension

pu
35: _Tire'pnessuré .
36. ﬁanifold pressure compression . K 3 .»l
37. ,Air condiiio;:ng compressor _ —t S Y.
38, Speed of a vehicle . |
39. Work efficiency of an engine —- Ti;i‘
,« S . ;

s | o 15y 168 .
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; ‘SCALE 3 _Shop Converéiqn to Metrics
"1n§£Qqu£ioq:. In a previous scale you .were- asked to check

- - Whether or not, ypu were using listed metric tools, .equipment,

or devices. Thidscale is designed’ to assist you Jo_decide whiat

metric items you need now or in the future to continue providin
ol

relevant education. - The scale should also help *you to think

about the-cost of changing over your shop to metrics. Once.

~

you have -decided what you need, when you need it, and what it

will cost, you may want to share this information with your N
immediate supervisor. ’
: A
! e,
. t
~
‘ »




-

. ' ' SCALE 3: Shop Conversion to Metrics

Directions: Make a listing of the meétric items you need now,
those you will need in the next several years, ahd items you
will need sometime in the future. Then place a checkmark in the
column indicatinq whether it will be a minor or major expense., '

Minor Major
. Expense ‘ Expense
or - " or
, - Modifieation | Modification
| ¥ (under $50 ' (over $50
( . per item) - . per item) °
NPMD NOW
L
-
NEED IN THE NEXT SEVERAL YEARS .
A\ .
_ \
NEED SOMETIME IN THE FUTURE
. \\-\ . . ‘ i
7
- 172
c '
15, ~
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SCALE 4° Metric Professional Developmené Needs

Introductton In a preV1ouq scale you were asked to check whqpher_

S : ¥ .
or not.metric measurements are being used in your 1nstructlonal

ﬁroqram. What you checked or didn't chetk may have meaning for
what you as'g.t acher should know about metricsg. If metric
measurements are used or should be used, this indicates you'
necd to be profibieﬁt in working with metric measurement in
those areas. Where nfetric measurements are not used, you‘will
have to decide what you should know bas%g on your information of
the progress of metric conversion\in business and'industry.

This scale is designed to!help you organize your théughts about
metric measurement. Upon completion,yyou should be abie,xe*plan

for what you need to do for your own professional"development

© 1ln metrics.

Directions: TIf you feel you need in—aepth education in a parti-

cular quantity of metric measdrement, check to the.left of
that quantity on the following page. " Make as many checks

as necessary. !

=t
.....
wt
....




i . S —- . —mmm e e \ AY B
Quantity . " Unit ' Symbol TS '
¢ \ ' ‘
Length ' ' millimetre ’ . mm : .ahatt size, length
; centimetre S em _ bearing sizes

4 4 > - . - Ky - . ‘7 N

‘ Arca ‘ square centimetre . .em2 piston head surface .

. Volume/capacity . cublc centimotre ' cma _ - " eylinder bore
cublc metre ) m8 . work or storage space ’
‘ * millllitre - ml . ” chemicals, lubricant oils '
* litre | oil, fuel, gasoline storage

Temperature , ~  degree Colslus " *c thermostats, engine operating

temporalure ranges, oil temperature

; = SOINVHIIN OLNYV ¥04 SIINN II¥13W

H . - : . .
N fass gram - - g ’ ‘ tive welghts g
kilogram ’ - lt¢ . balterios, engines . >
metric ton ot ‘ vehicles, load wé-iuh!s . .
- /' b ’
mn("na mon\c‘nt newton metre N‘m torque .pcclﬁc.“on‘
(moment of force) y ’ : . "
T ' ' 1 “manifold prossure comprouion '
Pressure/vacuum kilopascal | ) kPa r . " air hosa pressure. . -
— \ — 2
. o L2 -
Velocity . kilometres per hour _ kmh | . qmod of the vehicle
1 G i *Encrgy/work kilowatt-hour , kWh , . work cl’ﬁcioncy of an engine

*Note: Further motric definitions for mechanics are found I Rules for SAE Use of 81 (Mcmc) Units, 80eloty of Automothe Enginecrs, Ine, .
Available: Socloty of Automotive Enginecrs,sInc., 400 Commonwealth Dr. » Warrondale, PA 16006. ¢ -
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TABLE 11
¢ | . ’ /
AIR CONDITIONING ITEMS \
- B . m& I
Métric . - Metric .« Metric " & Metric Item(s) -
' Item(s) Used Now Item(s) Needed Now Item(s) Needed In Severat Years | Needed Sometime“In Future
Thermome ters (1) Tempe‘.ture.measuring . Assorted metric hardware (1) —__—Measuring tape (])3
: . devices (2) Drill bits : (1) |
) o Open-end wrenches (1) Measuring devices (rules, :
' * - Socket wrenches (1) etc.) (1)
Thermometers (1) Allen wrenches {1)
_.Box-2nd wrenches (1) Box-engd wrenches 1) .

‘ . Open-é&nd wrenches (1)

Socket wrenches (1)

. Nut drivers ()

S Temperature controls (1)

Pressure controls 7 ¢1) )
> .
*Nuﬁber'in'pa entheses’ indicate the number of responses.
. ‘ . 1 & . .
_ A
Y ‘D . -
* ) ‘.'
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* TABLE 12

-AUTO BODY ITEMS

Metric.
Item(s) Used Now

i Metric
Item(s) Needed Now

Metric

Item(s) Needed In Several Years

s

Metric Item(s)
Needed Sometime In

Future

' Thermometer (1)

Temperature :
devices (n
" Open-end =~ °
wrenches (2)
ox wrenches (?)
Combination ?
wrenches (2)

Socket set (2)
Metric hex key

5 set (2)

Assorted metric
hardware. (2)

Drill bits (1)
Tap and die & .

" set (2)
Tape (1)

Y &

o

&

Drill bits (2)

Tap and die
T oset _ éZ;
Tape 2
3/8 drive-socket
set (1)
Combination

wrench set é];
Box wrench set (1
Open-end wrench

set é];
Hex key set 1

Metric ¢on-
tainers (1)

@&

Tape measure

for measurements -in
metric ®
Punch and chisel set
Pressure gauge
Metric containers
Air transformer
Alr operated chisel
Spray gun cup '
1/2 drive socket set
Torque wrench 7

*Number in parentheses indicate the number of responses.

A

w

AAAAAMAA

e el PN b b ——t —d

(@

" Frame and referencé.books‘

Air pressure gauges
_ Welding tank gauges

(1)
(1)

167



TABLE 13 »

AUTO MEQ&ANICS ITEMS

Metric
Item(s) Used Now

. - .

Metric
Item(s) Needed Now

Metric
Item(s).Needed In Several Years

Metric Item(s) _
Needed Sometime In Futurd

Assorted metric
hardware (1)
Tape (1)
Open-end
wrenches
Box wrenches (
Socket sets
Thermometers (
Air impact
wrench, metric

4
4
4
1

641

_sockets (1)
gauge
Midget
(3)
Distributor
wrench (1)
Key sets (2)
Vernier

Spark plug
(2)
wrenches
1
Feeler gauge (1)
2
caliper

. ‘16:‘) .~

. ‘ . . . ' . ’ ’ ‘ .
*Number in parentheses indicate the number of responses.

)
) .
)
)

("

Temperature mea-

4 suring equip-
ment

Books

Metric con- . &
tainers (1)

Air Transformer (1)

—_—

—_—

Orill bits (5) Pressure gauge (2)
Tap and die set (3) Engine analyzer (2)
Micrometers 7) ‘Auto transmi$sion tool set (3)
Calipers 6) Brake tools (6)
Tapes 3; Brake 1athe modified for
Thread gauges  (2) \ ~ petric . (5)
Open-end 3 & Tap and die set (4)
wrenches (4) Box-end wrenches (3)
Box-end wrenches(5) Open-end wrenches (3)
Nut drivers (4) Nutdrivers (3)
Hex key (4; Hex keys (3;
Socket sets (4 Socket sets (3
‘A1 metric pressure  valve spring measuring tool(2)
gauges (6;’ " Micrometers | (1)
Torque wrenches (8 * Radiator pressure tester (1)
Pressure tester (3) - Training charts (1)
Air gauges (2) Piston andr head surface
Hydrometer * (1) cylinder bortng tool (1)
Impact wrench “Balancer with metric ‘
sockets (5) weights (1)
- Compression 0i1 pressure gauge (1)
" tester (1) Manifold pressure Yjauge (1)
Transmission Bushing driver set (1)
tools (1) () .

Flaring tooTs—w"
’("/ e

7) -
3)

Engine meastiring tools (1)
Engine analyzer machine(1) .
Control dials (y
Drill bits (
Micrometer (
011 fuel and gas con-
tainers. : (
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TABLE 13 - Cohtinued s -
AUTO MECHANICS ITEMS -

>~ : ) J)/"\ \ [ d

Metric Metric “ Metric ;  Metric Item(s)
Item(s) Used Now Item(s) Needed Now Item(s) Needed In Several Years “ Needed Snmetime In Future

" Pt (-/r AY - X
/ Punch and Chisel
- set ?1) . .
Feeler gauge 1)

081

- .

Aipr hose,pressure
gauge i - (1)

- . hd

Valve spring height

and tension (1)
Radiatdmpressure
tester v (1)

Y
-
n

4



TABLE 14

DIESEL MECHANICS

[ ] . /
Metric Metric ' Metric Metric Item(s)

Item(s) Used New

Item(s) Needed Now ‘Item(s) Needed In Sgyeral Years

Needed Sometime In Future

81

Drill bits (1) g
Tap and die -

set 21
Calipers 1
Micrometers (1
Socket set (1
Hand tools (1
Measuring tools(1

)
)
)
)
) 2
)

“\e_

*Number in parentheses indicate the number of responses.

X I

\\>

17,
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TABLE 15

DRAFTING ITEMS

™~

* =
Metric Metric Metric | Metric Item(s)
; Item(s) Used Now Ttem(s) Needed Now {tem(s) Needed In Severa) Years Needed Sometime In Future
Tape ' (2) Scales for drafting - Micrometers (1)
Drafting machine -° machi he 1)
scale (2) Rules 1
" Tapes 2
Vernier caliper(1)
Micrometer 1) .
Triangular ’
scale (1) ' -
= [
(2]
\
4 ' Y
.

»-‘

»

*Number in parentheses indicate the number of responses.

17




\  TABLE 16 v .
¢ ) ) . . k

FOOD SERVICE ITEMS

T

Metric Item(s)
Needed Sometime In Future

Metric : Metric ' Metric
Item(s) Used Now Item{s) Needed Now Item(s) Needed In Several Years

Thermome ter (1) Measuring ga]ﬁ (2) ‘Thermometevs (1)
Temperature Measuring scales é]) Temperature yauges él)
gauge (1) Measuring ‘'spoons 1) Air pressure gauges ]g
Measuring cups (2) Measuring cups (]; Water pressure gauges(]
Measuring Liquid measuring containers(?2 Steam pressure gauges(1)
spoons (3) New shop machines (1) Metric meat slicer (1)
Metric sized Metric storage -confainers Metric temperature gauges
pans (2) for liquids ' (1) for grill, fryer,
Bakers scale (3) Metric sized pots and pans (1) refrigerator, ovens(1)
- Liquid measurin Metric containers " §]) | :
h containers ?2) Metric buckers ]g
Metric -cans (1
Disposable products and -
bowls (1)
Temperature gauges or meat
» thermometers , (1)

%

q . a 2

*Number in parentheses indicate the number of responses.,
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., TABLE 17 T : " 4
L - B : '
. - .- HORTICULTURE ITEMS

-

Metr\c )
Item(s) Used Now

Metric . ‘ 7 " Metric SRR

. ‘ Metric Item(s)
Item(s) Needed Now Item(s) Needed In Several Years -

Open end St
wrenches ( )
. Box“wrgnches ( ;
" Sockét sets (
Platform scale(
Rain gauge (
Barometer . (
Humid1ty Indi-
" .cators (
Wind velbeity
. indicator (buga
.. kets-and ¢on-"
tainers with
metric)

Capacities fon'
© mixing and -

‘ sforlqp liquids ,
.- {boxes’, cans, .
bucket§ etc.
for mixing. and

]
1
1
2
1
1

1

a

~ . .storing dry o
ingredients (1)

‘Metric sizedy
“watering can(1)
Skt ot metr1§
- measuring.
cups (1)
" Datry scale -( )
)
'

»

Measur1ng sppon
o4 Sef . (l

N

-
>

—

L

)
o

)

)

(1)’

. Tapes-

T
L]

Needed Someti wn Future

(1
Measuring ‘cups (1
Scales (1

Nt Ny N
-

A
!

-

oF

AN

: Mo -'o ’ at. N ] L » . " .
7. *Number in panentheses 1nd1cate the’ number‘of ré§p0n5e5~ ; S - o ST L

DR
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. »
MACHINE SHOP ITEMS
?
e e .2
" Metric . Metric T : Metric . Nd' Metric Item(s)
" Item(s) Used Now Item(s) Needed Now . Ttem(s) Needed \In Several Years eded Sometime In Future
. Drill bits (3) Tap and -die sét (5 Milling machine collet set (];; . Hoist . : ??1)
Tap and die set(3) Assorted metric ha ‘Numerical control unit (1) Torque wrench }1)
Open-ended : ware (6 ) Flexowriter ‘ (1) Drills 1)
wrenches (2) Micrometer. - . (6) Milliing cutters (1) Metric Comparator (2)
Socket sets (2)- Calipers ©(5) Drill sleaves (1) Lathe with metric ad- & .
Hex key sets (4)° Feeler gauge (5) Metric height gauge (1) Jjustments (2) —
Square (2) Punches (2) "Radial drill with metric ad- Lathe metr1c collet :
Scales : (3g Strew thread qau e justments (1) sét (2)
Milling cutters(1) scales ?4) Machines in shop that will - Lathe metric micrometer
~ Drill sleeves (1) Milling cutter éi) - work in the metric system stop ' (1)
& He{ght gauge (1) Drill sleeves 1) (all kln? (1) Vertical milling machine
© Thdrmometer (cetsius  Height gauge . (2) Conversionlkibs for old ma- with metric capa-
scale) () Meter tape - (4) chines (5) bilities . (2)
Lathg with metric | "Open-end Cutting tools (drtlls, reamers, Grinder with metric -
adgustment.!!p . _ wrenches (6) - taps, dies, etc.) (1) capabilities S (2)
capabilitiesy(?2) Sockeét sets * ;(6) Assorted metric hardware (1) Socket wrenches . 1)..
Calipers calibrated Scales ' éZ)‘ Height gauge (2) Hex wrenches (1)
o in metrics (1) Box-end wrenches(5) Metric dials and gears 3) '
‘ Feeler gauge (1) Allen-wrenches (5) . Digital read-eut for mil 1)
Micrometer (3) Metric charts for Drill reamers (1)
Thread gauge (2), conversion (1) .
Screw thread Books 6n metric (1) .
~ gauge v (2) Drills and _ _ .
Comparator- with reamers (5}, ‘
_ metric adjustment - Nut drivers ‘ (6)" - .
’ capabilities (2) N.C. unit with metric

Lathe with metric
adjustment capa-
bilities™ (2)

Vertical milling *
machine wjth
metric adjustment
capabilities (2)

P RS

I:R\(J*Number in parentheses

(1)

capabilities

N C. flexometer with

“metrit capabili-
ties (1)

indicate, t

number of respomses.

.‘\\5\ " A

18i



. _— TABLE 19

WELDING ITEMS

A3

3

“Metric , Metric Metric L Metric Itim(s)
[tem(s) Used Now Item(s) Néeded Now Item(s) Needed In Several Year; . " Needed Sometime In: Future

~

Pressure regulators and o :
gauges . (4) ° N
Guide bend and. feasible test- -
" ing equipment () - .

, - Hand tools
¢ Metric tape .
' - Framing square
' Socket set
’ Box-end wrenches
: Drill bits
. Tap and die (
. o Assorted metric
. - hardware - (
" 3Qcm rule (
10 meter rule
Metric fry
- ' square
o : . Pein punches
Fillet weld
gauge -
Metric training

(
(
aids N
(
(
(
(

QN =

S e g S L N )

981

WWH  DArOMMN

1 S g
[ 29

Training aids
Dril1l bits
: _ . . Gas regulator
18 o " Temperature
: ‘ gauges

v
) .

*Number in parentheses indida!%.thé;numbeﬁ‘Of responses.

N »
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EVALUATION REPORT

s

General Fvaluation ,

~ The on-site evaluation visit with the Project Director and Staff revealed

evidence to'aupport the fallowing general and specific statements concerning

the attainment of project objectives.

Objective 1 - The metric selt-assessment instruments for ten (10) vocational
areas wer?“ duced and explained. Th& development, field f%sting and revission
of these busthuments was reviewed and found to be in compliance with the stated

project activity intents.

Objective 2 - The projected plans of the project concerning the attainment of
information relative to industrial conversion efforts were ca%ried out. The
results of the effort were limited,.although results were obtajned. The limits
of project funds and time were a constraint in implementing alternate plans

that would have yielded the desired results. This finding has {mplications

re discussgd in more detail below. The objective of obtaining infor-

mation relative to educational metric conversion efforts was successful
¢ .

through the development and applicaffon of scales to determine the todls and

+

uipment being used in school shops and an examination of the measurements

being made in the shops.

ObJect1ve 3 - Fhe obJect1ve of pﬁbv1d1ng profess1ona] development opportunities

to- selected teachers indfour vocational reg1ons had not been coﬁp]eted at the

_‘t1me of the on-site evaluation. However, plans were be1nq made and the materials

were avﬁn]ab]e It seemed that there wou1d be no major- barriers to the full

-

1mp1@nentat1nn of this obJect1ve
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ObJective 4 - The provision of individualized metric mddules tg\the designated re-
cipients had not been done at the time of the evaluation review. The modules were
available and ready for printing; therefore, there should be no difficulty in the
full attainment_of this objective. |

Literature Review

The process and product of the literature review were presented to the evaluator
by the project staff.

Strengths of the literature review were: (l) That it was included as a part of the

“basic project, (2) that a comprehensive listing in bibliography form has been® de-

veloped, (3)leans were in evidence to categorize the listing to facilitate its
use, (4) plans were also made to prepare annotat)ﬁns for many of the nfore per-
tinent listings, (5) copies of projects to in-service vocational teachers in
metrics from other states had been requested (this seemed to be promising) It
is concluded that the measureable objectives stated on bage seven (7) of the
prOJect proposal concerning the literature review have been met .

Implementations for 1mprovement of the project based on the literature review are:
(1) Obtain copies ofbthe Final Report of the Western Michigan University Metric
Education Project, (2) obtain copies of the Industrial Math. Ryoblems in Metrics
produced in Oregon, (3) review the requested pro ects on workshopd, in Pennsylvania'
concerning development of naterials to be used by vocatfonal teac:\xs in teaching,
their students the metric system.

This 1ndicates that a- .great deal of additional work could be done through the

¢

continuation of this project with modifications -

!



Steering Comnittee
Evidence was presented that indicated that the measurable qbjectives on pgge
seven (7) of the project prOpoqal had e1ther been met or were current]y in progress .

L]

Thws evidence included written t*;ts of members of the Metrics Steering Comm1ttee __,,
and the ten (10) vocational subject areas to be assessed. |

Possible areas for improvement included (1) the provision and (2) the need for
a]ternate:means for bueiness;industry input. These two areas of imprdvement

e were alﬂo identified as existing in the activities of needs assessment and in-

strument development listed below.

{

Needs Assessment . - o
The project pfans for industry and education involvement is one of the strongest
points in the pr33§ct: Although Advisory Committees were estab11shed, 1ndustry
involvenent was limited. Th1s was a maJor disappointment in the project in terms
of meeting objectives 3.2, 3.3, “and 3.4. However, some input .was obtained di—
rectly from industry as well as from vocatione})teachers.'-fhfs ftnding indicates
that other a]ternat1ves must be found for involving industry or great]y 1ncreas1ng
project funding and staff to assure that this function is succesSfu]'\@
One possible alternative for industry fnvplvement would be a mail survey using -
the instruments deve]oped through the workshops, with vocat1ona] teachers That
is. scale 1 and scale 2 could be modified for ?n 1ndustry survey “ifi the progect -%?}
is cont1nued. Ih1§\1s, ofacourse, only one poss1b]e alternative. |
- The deve]opment of scale 1 and scale 2 was certa1n]y an, 1nnovatm;e approach to .
needs assessment The use of a var1ety of resourses in the deve]opment of these

$

. scqles is a very strong po1nt in favor of the prOJect

-

~
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Instrument Development‘

Scales 3 and 4 represent the'developmeht'of the metrics self-assessment instrument
that measures metric professionai development needs and metric program needs.
Evidence was presented to verify the development of this instrument which meets
objective 4 of the project. The process of instrument developmen: focused on
the use of several sources of written 1nformat10n as well as input from pract1c1ng '
vocational teachers w&th*SOme limited input from bus1ness and 1ndustry
The use of the workshop in the area ‘of the University to refine and va11date
the 1nstruments prior to using them in the other\reg1ons was a strength of the
. project.. It.would have been desirable to use more teachers in each vocational
area; however, scheduling of time and teacher attitudefvere understandable
. barriers,
It was reporteddthat some ;nti-metric attitudes were exhibited during'the con-

duct of the workshop. This verifies and confirms the need for metrics awareness

and profegsional development programs in metrics.

Data Analysis R

<

The analysis of the instruments and data generated by them indicated that 1nstru—
‘ments were_needed for each dccupational area. Therefore, data.analysis was limited
to each occupational area. 'This consisted mainly of summaries etc The outcomes
of data analysis resulted in supplementary information for the instrument deve]op-
uent which enab®es any teacher in each of the ten vocat1onal areas (occupations)
? to determine their present metric need. -~
The possible area of 1mprovemen{ concerning data analys1s obJectTve atta1nment is
the need for strengthen1ng the direct 1Ank with the rate of change over by business

and industry. This is essential in pred1ct1ng future metric needs'in vocatjonal

programs . . ) | |
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Field Test and Revision ) s

~
*

Evidénce; wds presented to verify the development of the instrument and revision
based on meetings and workshops conducted in Region 6. The three additional
regions had been designated with plaks for conducting the workshops being finalized.
There was a question about teachers receiving credit for attendlng the workshops

If credit is not availablo, 1t may ‘be a deterrant to participation. b

PMlans weve also made for flna1 rev1s1on ofﬁthe instruments based on the field tests
in the other reg1ons ~This is advisable in that‘the selection of the additiona)

regiofis was made to influde rural as well as rural-industrial areas: Basic at-

tainment of the objectives concerning the field test and revision seem to be

' \gssnred.

Profess1ona] Deve Qnent

The objectives for professional development are to be imp]emenbed'thwough providing

two sutwner workshops and offering a one (1) to five (5) credit hour course on an

1ind1vidual'basis next fall. Plans were also in evidence to deliver copieslof the
metric modu]es ThereFore, the objectivesd for professional deve]opment included

in the project w111 be met. - The process of prov1d1ng profess1ona1 deve]opment

is excellent. ' ' B .

Sunmar ' ' ' ‘ _ o
nary N , ,

In, summar121ng th$§\evaluat1on report the most important pornt to be made 1s that

\-

a system has been developed throuygh thisg project that provides Vocat1ona1 educators

in Kentucky with the methods and mater1al§ needed to provide in- serv1ce ﬁhd pre-

serv1ce metric education to vocational teachers that w111 ‘enable them to prepare .

-

vocational students fer entry- intp employment in_the chang1ng world of work. It
is hoped that the Bureau of Vocatlonal Education, Vocational Teacher'EdUCabors;
Vocat1ona1 Adm1n1strator§, and Vocat1onal Teachers w111 use ‘this system and im-

»

prove it thirough’ ref1nem%£t'5nd revision on a state-wide basis.
Q .
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The Prbjecf Oiréctor is. to be commended for designing énd~¥mplenemt{ng this project
. based on sound vocational principles and_philosophy The Univerqity of Louisvi!le '
and the Bureau of Vocational Education also deserve praise for supporting the ’
project and providing needed leadership in this important segment of our changing
environment, ‘ -

The project couid certaigiy be con%inued and further re‘finedv waever. an 1m;
portant beginning has been na?’)pﬂth immediate 1mplications for vocational teacher

| ]
and student learning in the modernized metric system.
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EVALUATION' OF PROJECT ACTIVITIES |
STEERING COMMITTEE ~\METRIC EDUCATION PROJECT /
.. ) . ) —_— '

*

Directions: Pléase circle a numbgp{1ﬁmthg_gpprobriate holumn.aftﬁr_eachwnf_the"mm:WNM“LNMN_W.
foltowing statements.” TF you wish to make additional cemments, a space is pro- T

‘vided for that purpose on the last page. . _ e
A : . C : . ‘
For thel statements below - 1.- Stéongly Disagree (SD v
' | o2 -\Uisagree o (D)~ ‘
3 - Undecided =~ . (V) = -
T , 4 - Agree  * | A) -, ‘
, /5 - Strongly Agree SA) .
Literature éémiéw . ) ,
) o _ ) SO D U A "SA
1,. An" adequate review O0f literaturé was accomplished during 1 2 3 4 5
- the project : . : , ‘ . ' ' )
2. The purchased iiterature wag  sufficient in quantity and 1 2 3 "4 5 7

quality to support project aetivities
. /

Is ip the final report T2 3 a4 s

will be helpful to vocatignal educators q
i

" Steering Commi‘ttee

4. The Steering Ci is representative of industry . : 1 2 ‘3 4 5 -

and education

. 5. The ten vocational program are@s.se]ected at:the beginning 1 2 3. | & 5

of the prdject were/a good choice - —

6. Sug?estions bylth Consulfant-havg resulted in improved 12 3 .4 5 ':‘:
quality of proje outcomes - ] ,

Needs Asgessmént S ‘

./‘7. The -Metrics Ad isory ﬁoﬁmittee is representative of e 1 . 2 3 4 5

education' and industry'\ '

‘8. Metric measuyements for,the ten aréas aré representative ] '.,2,\; 3 4 5

- of what's befing done in industry - o 7 . :

9.  The listin of metric tools and equipment is representa- 12 3 4 5

» tive of what is)needed to-adapt to thepresent state of o

metrics i 'industn<“- . ‘ W A

10, . The 1istings of needed tools ard equipment are, sufficient '} 2° 3 %3 -5
to predict the rate of progress of industry during tfe - N
remaining years of.the ten year voluntary conversion

period
LS . ' s
Ingtryment/ Development .? \\
1. The m trics self-assessment instruments .for the ten areas 2 3 4 5 »
are syfficient to measure (1) program metric needs and ] :
k .

(2) metric professional development needs ]lé){; - v N
- - | 199 - ‘
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' , . * SD D U A SA
Data Analysis - , : , ’
Y

12. Thé data obtaied during the workshdp will help determine 1 2 3 4 .5
‘the metriq staths of the ten (10) selected vocational pro- ‘
. . grams-in comparison®g industry - ) -
v , s I R ‘ \ )
_— ,..__rl._..._..EAe.ld,..Test.and“Rev-isign--»-- e e St TR L
| \\\\ 13. The ‘three Selected regions'to4f1eld-tes$ the system for 1 2 3 4 5
- providing netnjcs'educatioq were goqg thoices -
# 14. The two-day workshép conducted duringjthe'project~1n- 1 234" 5
R : creased teachers' metwic awareness-as-well as -enhancing A
. program planning for the wmetrics, changdover ,
* * i N ' 4 » h O .
Professional Development ' , ,
, . ) . . -
15. ' The plan for offering the metric course during the - 1 2 3 ,® 5
' Fall 1979 Semester is- a good method to ‘continue help- ., R o
"ing teachers to'adjus't to metrics ‘ ' ’
16. -The copies of the selflasse§sment~1nstrument and & copy 1 e 3" 4 ‘5.
- of individualized modules will be helpful to vocational SRR

educaters’ in the regions

17. There was sufficieht cooperatjon with. the  professional I IR 3 3 . 4 5
« ,development unit during the project ' - :

y o
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. STtERING CWMITTEE RESPONSES
' 3rd Party Evaluation
\ . -
b * For the responses below -"\ Stronqu Disagree (SD)
— : ST #2045 Disagree . D)
o ‘ < ' . 3 - Undecided )
L - ' 4 - Agreg (A)
! s ] 1. * 5 - Strongly agree (SA)
e’ BN . ‘v ) .
Literature Review ~ -SD D . U *A SA
’ c 3 \ - N 2 3 4 5
. oW, ' 1 s
2. - ' e 2
3. | ‘ , Sy ,. - ) 3 . 3 N
Steering Committee ‘ o
i 4, /./ ‘ . ‘ 2 1 ' 3. .
5 - . ' - . “ 3 - 3 g
6.. 2 4 ] S
Needs 'sessm,eng_ )
’ | . ) °
7. | . . 1 < 1 3 - 1
8. . - .. Y ]
: )9 . ) ) 2 [ 4 9 ~.\
]0. . -. " -' 2 v \
ln:strumen_t Development | ‘
L o . 1 3 2
Data Analysis | _ o
]2. " K \l\ ~ . . | ] ! 2 T 3
Field Tést.wand Reviston ' —— o )
]3. ) . ’ N , \ 'l _2 3'-
14, ‘ 2 ‘ | 4
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Steering Committée‘Respdﬁses

ot
3

15. . B
6. L~

1.

Comments: Regional VEPD fund
Continued workshop
Continued -follow-u
Need more industry
Need more industry
Continue the progr
Metric§ is here to

- Continued

S 0 .y A sA

‘ 3 . 3
1 5 .
1 1 BV

~

s are available )

s will be most helpful

p and evaluation with industry is a necessity
involvement and less education involvement

input .
am : . ) -1
stay
\
g
' £
\ 4
A ———

— | R — —— _!
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APPENDIX 14
"WORKSHOP AGENDA AND MATERIALS

’ .




- ’ -
N - i
“ "WORKSHOP - METRIG_EDUCATION
- First bay | o
. 9:00 - 9:30 - Overview of PROJECT o
9:30 - 10.:00' ~ Self-Assessment Explanation - Scale l.and 2
10100 = 11:30 “Ortentatiod Experiences - Length .
' 12:30 - 3:30 _O'rient‘ation Experiences - Area and Témperature .
| 3:30 -, 4:00 Sununvnari;ation of Day's Activities. F
-
Second Day" . - .
9:00¢ - 10:00 Self-Assessment Explanation - Scale 3
10:00 - 11:30 Ori'entatiqn E‘xperiences - Volume
1:00 - 1:85 Self-Assessment Explanation - Scale 4
1:45 - 3:30 Origntation Experiences - Mass ' \
3:30 - 4:00 Sunmiaﬁzation of Workshop ‘
-
. .

> ¢
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METRIC ACTIVITIES

\

The activities on the pages which follow are suggestive of the content

and style of 1nstruct10n 1n metrication which

il
metrical]y. These“saﬁple_qq"yities_touqh yp;:\¥

problems: length,

1 teach peopde to think

our_kinds of measure . ... . .

area, volume and mass. ‘They have been uied with

students in grades 3 -9 (with apprqpriate modification by the 1nstructor)

and with adu]ts

The writers hope that they will help you to generate

many other activities ésdécia]ly adapted to the- 1earners -with whoih you work,

]

Three sample items used as materials are included at the end of this

packet. These are (1) an ant neighborhood "map® for Activity L. 8,

(2) a copy of a curve for use in Activity A. 5 and (3) a sheet:of-centimeteri

square graph paper.

items; the third.(graph paper) can be duplicated for use in many of the

activities.

"You may wish to produce Qaniations on the first two

1

Bob Kansky

University of Wyoming
and

Chuck Thompson

University of Louisville



Activity:

\
day of each month during the schqol year).

A J

3 . :
Activity L 1} o

Use' the metric héight'cﬁart to find your height (;’/ﬂ .

the nearést'centimeter.' (Do this on about the same

N\

a

\\ Activity L 2

Find at least two personal exammles of each of the fol-

lowing 1ength§:

a centimeter

-P

a meter .
(Fgr example, thé width of thg.nail on the }ittle ;1nger
of my right hand is about one centimeter. ) |
Make a note of what éhese "personal efamp?es" are, as .

you will need to use_kho§e‘examples later.

N . . p

5 -
207 <00 |

e Adecimeter . oo L0 e



& / /r ,\
. \L Activity L 3
. “  Activity: - Here are some familiar objects yo& might find around -~ - .
) the house or classroom. - | [// " (

*For the shorter obJectsi'eségmate their lengthsifgfthe | o
._ o ) nearest ceﬁtimeters For /the ]onger obﬁects eXtimate

their lengths to the neare‘t decimeter. ' , ;

*NO TAPES R RULERS ALLOWED UNTIL AFTER YOU'VE MADE AN ESTIMATE!

Activity L 4
» '\ ) \ . .
' Activity: Using a tape measure, find your, Hﬁdy_measurments-to the

- nearest whole centimeter. No fudging!

&

foot length (shoe]esg)
. foot width (shoeless) L . | ..
. ﬁ?ps , ' | . .

- . , L
waist ) ' . ’

neck

B
C
| D
: | ‘ " E. chest (bust) | ,
| i ‘ |
G. head (around)
H

arm (shoulder to w




Activity:-

¢

1)

Activity L 6

-

The distance, as the crow flies, from Dog Walk to 0dds-

ville is 125 kilometers. Using'thaﬁ piece of infokt

a
>

A.‘ 0ddsville to Bear Waltow

B. Bear Wallow to Lovelaceville
BN

€. Monkéys Eyebrow to Tip Top .

D, Monkeyi Eyebrow to Lovelaceville

'matioﬁ,;guess the distance, as the crow flies, from: ,

e

'2) Now, use any of the objects lying about to help you
check your guesses -
} L]
/ o -
N (
R
“* 4 !

209



. "Wrap a ttpe- measure arpund the outside of the ‘wheel .

.- Activity L6 - e T

Activity: . A )
‘How far is it around the outside of the wheel? ) !
- . B. ' Take a ‘trundle Wheel and hold it by the handle. : - —_
/ 2. Push the_whe.el.along the floor until you hear | .
. c]iﬁg\k t - ' S ‘
3.. Then" puh the wheel back toward you until iwiﬁ ot
" Now the wheel is.in tbe " jammed posifiogé f e )
4, - Starting with the wheel in the "jammed position,"
roll the wheel forwaf‘d until you hear a click. -
s The distance the wheel rolls between cMcks is -
- ,] meter. _ 7 ﬁ
o~ 5. Use the trundle wheel to measure the leiigth of
the . Be sure the "Start Arrow"‘
on the érundle wheel points to where you want to
beg# measuring. ks J
A
cC. 1. Estimate the length of the room in meters
2. Use the ir}mLe wheel to _check your estimate, . __ . .

© 210 | . . .




L o \ .
] é':’ ;
s . f ‘
1 5 'j{
' x . ’o .
, R L3 . ~ Activity L7 )
'(‘ ’ . JJ' v )
i . - o -t B . ) : : S )
. . . . ,

Acglylgy - Use the strips of masking tape to practice” taking steps
N .- . gl
that are 1 meter long.

Nhen you 're ready, start at the str1p of tape furthest
¢ o | _ from the_ wall Fface the wall and close your eyes... Then . S e -
| take 5 1 meter steps toyard the wall, (How S your nose?)*
. | , » '
- *Keep trying until you’re within a footflength of the
wall. ) _ e
1
. ) . ,
¥
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e " © Activity ts
b _ /

-\Activing\ In earMer exercises, yoJ found yohr heigﬁts and ééwtain

o4

~ "personal'examp]esf of‘one centimetef, one: décimeter and 4? '

&

oS - } ' . [N . W
. - &  one metef. Using these qxamples only, guess some mMeasures
such as the following:* ,
. A. the height of a .friend (orenemy) - 7 {
B. the length, width and height of a desk or table v
‘ T C. the height of this roon .
D. the length and width of a Qindow ! ]
' E. the~length and width of a door )
F. the waist ﬁeasure of a friend . . : " 4
. _
B G. the neck measure of a critic
p ‘ L | Check your guesses using the tapes and rﬁ]ers | . i
*NO TAPES OﬁbRULERS ALLOWED ﬂNTILgiFTER YOU'VE MADE AN
ESTIMATE! '
..\‘ ) [
Activity L 9
Activity: The picture of this station shows the homes of three R " .
ants: Alphonsé, Boris-and'C]yde. The paths between the
ants homes-wiggle around rocks, cjumps of graés and’ the
: ' . homes of bther insects. -~
1. Iﬁbthe ants aiways t}ave]'along these paths, guess . ’
.~ how far $3 centimeters Alphonse travels in going to '
see Borisl After recording your guess, check that
b guess using the materia]i/ﬁrovidedi :
2. Repeat procedure in 1 to guess-and check _the distance,
., Boris travels to visit Clyde and the distance ‘Clyde
‘wst travel to vicit Alphonse. ‘ . .
: . . o212 - . S
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Activity: The measures of severdﬁ 1tems are glven be]ow except fqr :) .

' ._' | ' the fact that the unit of measure “hds bee left out 1n h

‘ each case. - (This’ is indicated by a _? in each example. )
For each 1tem, te]l which unit of measure (METER DECIMETER,

or_CENT]METE%)_seems reasonable,

) :ff;ﬁ e : 1. Abraham Lincoln was about 19" ? tall.
‘ 2. The width of many 1iving rooms is about 3 7
3. Few eartﬁworms are longer than 2° 7.,
4. Most dihiﬁg tablesfare'about 70 high. . At
5. Some of the world“s.biggest snakes kpythons, anacondas,

. .etc.) grow to a-length of about 8  ?

\»' .
6. Miss America has a waist measure of about 61 ? .
-

- ) .
7. A man's foot is dbout 3 _7 . long
. 8. A neb\piece of chalk is about 1 7+ long. B .

L o

7

Activity L 11 . o
. ‘ Activity: Below is a list of -thipgs soMe people might have to measure\jl
" in their jobs. For each measurement, tell wh1ch un1t of -

measurement (METER DECIMETER CENWIMETER) you think they

4

! wou]d use.,

1. The Tlength and W1dth of a vegetable garden

2. The circumference (d1stance around) a waterme]on;

3. The length.and width of windows. .

4. The height (floor to shoulder) of dogs.

5. The thiekness of boards used to make furniture. ° -/ -

. A
{ . & .
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Note:

THE ORANGE RODS ARE 1 DECIMETER LONG.  ° | !

\.

Activity L 12 , o ‘ .y

. s : : !
Cover one face of' a wooden stick with black p]astic electria

cal tbﬁb Cut 1 decimeter lquths of ye]]ow plastic tqpe' ‘

- and place them atop the b]ack tape, leaving decimeter T /.

.
L}

" intervals of b]ack Do not put any numerals on the stick o .

N
e

DO NOT STRETCH THE TAPE BECAUSE IT NJLL THEN "SHRLNK" BACK § ‘

-T0 ITS NORMAL LENGTH

USE THE F}AT SIDE OF THE STICK. "' . ¥ _ - - f,

4

e

Activity:

Note:

Activity L 13

Cover one face of.a wooden stick with a 20-centimeter ° »

L 3

strip of tape.

NOW COVER THE OTHER FACE WITH A 2 DECIMETER STRIP OF TAPE.
YOU'LL NEED TO DISCARD 10 CENTIMETERS' OF THE ROLL OF TAPE .

OUT OF EVERY 50. ' . '
. ‘ _

24
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. Activity A. 1 . R A
‘ . [ ) . . . ) .‘. - \ v
. - . \ \ ¢ | e ‘e -~
’ 3 , \- ' . : - e
s \, . - o e
5_gt_i_gj»ti: 1. The piece of paper ‘at this stat;don is 1 meter a]ong
‘ . each s1de angd thus has an area of 1 square me'ﬁen.__ S
Usjng th1s§‘paper as a guide, estimate the area (1n |
{
o sqaargmeters) of the ceﬂing in th\s room.
2. Now, use a trundle wheel to check your guess |
k' \ * [
- | ! ~
? ‘! . ol
) ": . . AV
P l..‘/ | \ 3 ‘
- '. - . - '; '
¢ _A"p t . ) . '
; . - C
Activity A 2
Ca ) ' E ' ..
' 'At:tiv_itx:‘ Guess the area in square ﬁweters (i_.e., steres) of each
' wall in this room. -Check‘your guess. .
év\-\\ ’ L]
. o~ \/ ) '. “ ’g/ v »
[ t ‘ .
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AETerT ars coar. -

3

\ -
o | Activity A3 - o ,
\ | . . . , .. - .. : , ‘ . l

.
'
. * N

+ ‘ .

Acﬁivdgz:- The big.square sheet. of paper has an'Sreg of one square

[} '
- meter. The smaller square has an area of one square

decimeter, TR I e

1. How many square decimeters are thére in oneksduare

p

b

+ ¥ s

* - Activity A 4

¢ . : - - .
1 ' ' .

Activity: 1.  Draw an out]iné of.yOUr left hand on the square
- \?entimeter grid paper. kind the‘approximgte area of .. '
;our hand by coShting the §hﬁares; | RS
2. Eétimate the area of your foot‘cﬁithvghoes o%f)n Now, .
oufline your foot and-cdunt the squarég to check -

"

your guess. - _ ' ~
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L ‘ : © Activity A5 - .
. \ N
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A : ' R to . '
-y Activity:” ' Guess the area (in squ'ﬁe centimeters) of the shaded area
A ; : . N o« e : “ A
— © . ¢ unded the curve. - Use thewhtte and orange .rods to check =~

1 .
. * ' Py . . ) 3
. yoyr_gfless. o \ . .

2 .
4
4 .
(
]
‘ Activity A 6 '
. .
Activity: 1. Pick one of the pictures dand guess its area (in ,
—— ———— - . ~ .
square centimeters). Now check your guess by using . . N :
the plasgc grid. | : | (T
v 2. Guess-and-check the area (in square centimeters) of .
. | - each of the other pictures.’
* (,./ .
.2 _— - .r
y Y
- ‘
7/ .,
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"o i L ar . <10 " b



}.

" Actiyity A7 :

-
-

) ." ‘\" ‘. \ .
The grid at-this sti‘hon has an area of l square ‘
decimeter. "Using 1t(;s a guidé,'estimatg the area

(1n square decimeters) of each of the objects ihdicated

»

below.

N\ .
P e e

Now use the decimeterabqnaameter sticks to theck your

estimates. : )

«F

PN
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, Activity’A' 8" S
‘.‘.' . . . l ’ o )
. o /
, e ;s ‘ : ~
Use the plastic grid paper to find the'a;ea (in square ’ :

.centimeters) of each figure.

\ 3

1. For figures A-E you should be able to get an exact

measure. . C

2. For figures F.and G get as good an approximation as

you can. . .o

L 4

s



Activity:

-
-

' - ! ' N \ \ "
“Activity A 9 S

\

L4

Find the area-(in'squqfe'céhtimeters) of the autside (sides,

-tob;,qnd bottom) of each container.

1

e . e e R R R

4
. LY
-
L d
)
-
4
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Activity A 10 - L >

L4

. Agtivity: A 1. Without measuring, cut out a rectané]e which is

s °

not a square and which has an area of about B
I | . 100 SQUARE CENTIMETERS. - . . . - -2Tof e
2. Use the plastic gr%d'to check the area of your

rectangle. 4

S— : : (a)—Lf you-are-"o 'i.-by--ZO—SQUAﬁE-%ENJ—IﬁEIERS ore
' ~ more, tMwow away the. rectangle and try again.™
(b). Keep trying until you are "off" by less than

20 SQUARE CENTIMETERS. -

( B. 1. without measuring, cut out é nonsquare rectangle
| which has an area of about ;150 SQUSRE CENTIMETERS
'2. Use the plast1c grid to check the- area df the
rectang]e R ) o '

oy

3. Keep try1ng unt1] you are "off“ by less than 30

. £
. SQUARE CENTJMETERS | \\, o ‘ _//7<///~-_

C. '1. Without measuring, cut out a tr1angle which has an ~ )
Ty \\\\\: “area of sabout 50 SQUARE CENTIMETERS (Your work
" .}‘ -if—“ -+ in Part A should help here.) o
2. Check your estimate.
" -~ 3
¢
' /
N 4
e V2 221 214



¢» Activity A 12°

e
.

/ - -

Actiyigz:" Bé]ow‘ﬁs a list of things some people.might need to - _

measure. For each measurement, tell which unit of -

Weasurement, (square centimeter,’gquare decimeter,
i square-meter)“you“thfﬂk—they”wouid—use:‘ 
‘ 1. The carpeting for your. living room.
2. The amount of ma;eria] for a blouse.
nw_wm-~r»w~—_mgwwmAwnegulaémsheetwof-typing.paper....
; 4. The top of a "p#ﬁngles" can. ‘
. A dollar bill. \

5
‘6. A half dollar.
7

The roof of your house.

»
L 12

\
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- Activity: - 1. Pour what_ you tﬁink is one liter of water into one ”
of the large, pfastic buckets. Check your guess by
using the graduated container. Keep trying until your _ *
guess is within 50 milliliters of one liter.

2. Pick a container and pour what you think is 50

milliliters of water into it. Check your guess.

" Keep trying until you miss by less than 50 milli-

liters.

Activity V2
Activity: 1. Gueks the volume of each of the containers;which_areﬂ
marked with letters. |
2. Use the graduated containérs anq'water to check your-

guesses,

223 : -
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g ' B L Actiyity_Vi L N

~ Acttvitxi 1. Use the ruler and pen'to drat a line straighf down
‘ Y - | | the sidc;a of the giass. Let 1t“dry for a minute or
, . o ; 2. With the help of théqunnel, pdur 25 MILLILITERS &f

colored water into the 50 MILLILITER measuring tylinder.

»

. 3. Pour the 25 MILLILITER of water into the glass._ Use RN

& . ¥(\  the pen to mark the height of the'Qater on the side ==

.

‘1E - " of the glass. - '\,. B
4. MWrite "25" (for 25 MILLILITERS' pggf to the mark you
made on the glass, | )
5. -"Add another ZgﬁﬁILLILI]ERS of wafer to the glass.
Mark, the new water height and label it “50" (forh
" | -~ 50 MILLILITERS) g | |
. 6. Add another'25 MILLILITERS of water to the glass.
Mark the water height and label it "76" (for 75
MILLILITERS). s
7. Continue the procedure until you have a 250-MILLI-

LITER measuring container, |

% i
’
. | | |
N 217y
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Activity V4
Activity: 1. With the help of one or two other people, use the

meter sticks and‘"corners" to build the frame of ‘

a "box" which has a volume of one cubic meter.

N

Use yQur frame to help you guess the volume of the

room.

3. Take a look at your instructor. About how many per-
sons of that size could be squeezed inside your frame?
What is the approximate vo]ume of your 1nstructor?

- : 4. Disassemble the frame you built,

{
“

2/

Activity V5

o Activity: . 1. The little white cube has a volume of one milliliter

S . ( —_of a liter),

2. Guess the volume of each container and then use. the
materials given here to find the approximate volume_

of the.containers.

L. s 21g




Activity A6

1

: Activity:  A. 1. For each pair of'objécts. estimate which of

the two has thg greater volume. Write the name

of that object in the space provided in the . ... ...

“chart,
o | ) 2. If you think that two ijects bfqa given pair .

have tha same volume, write "SAME" in the space

P

provided.

B. Now use containers A and B, the funnel and the colored
water tb chegk the estimates that you made in Part 1.

»
Here is how you_go 1t: | o (

1. Put containers A and B side by side.

Yo : . - 2. Pick one of the pairs of djfferent-shaped‘dbjecté
' ‘ ' and fi]] each member of the pair with colored water.

© - 3. Pour the water from one member of the pair into
container A, L ’

4. Pour the water from the other member of the pair * _
into container B. |

5. In the space provided in the chart, record the /
name. of the: object which you found to have’ the . R
greater volume. If you found that they had the

. same voTume, write "SAME".

above to check each pdtr of bbjects.

6. Empty containers A and B. 'Rgpeat the five §§$ps

226 ,
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Activity V7

D Activity: A. 1. Dip/up a heaping. teaspoon of salt.
. 2. HoYding the spoon over the paper-'towel, gently
“use the edge of the ruler to scrape off the

- eftra salt, (that is, to make a level teaspoon
o of salt.) , 5
N 3. With the help of the funnel pour the level teaspoon

of salt into the measuring cylinder.
4.7 What i3 the volume, in MILLILITERS, of the level
‘teaspoon of salt?

B. 1. Put 3 level teaspoons of salt into the measuring
oL . cylinder.
2." From the answer you Just got for 3 teaspoons of
salt, what must be the volume of 1 teaspoon of salt? .
C. 1. Put 10 level teaspoons of salt 1n the measurlng
cylinder.
What -is the volume of 10 teaspoons? _
From thé answer you just got, what must be the .
. volume of 1 teaspoon?
4. How does your answer compare to the answer from
v part B? why? :

C D. 1. Pyt one level tab]espoon of salt into the measurlng '
. ~ cylinder. What is thHe velume, in MHLLILITERS, of
- * a tablespoon? .

E. 1. Put 3 level tablespoons of salt into, the measuring
cylinder. What is the volume of 3 tablespoons?
2. Based upon the answer you just gave, what must
- , be the volume of one tablespoon?

.. F. 1. How many teaspoons of salt are in one %ablespoon
. . of salt? Just1fy your answer.

s




Activity v8 ' ' S

{

Pick a contayner and pour uhat you €think- 1s

100 MILLILITERS of water in it. '
Use ‘the fupfel and graduated container to check

your estimate. '

Repeat the process of Part A using the other con-
tainer L e

e e — ——e

. Repeat Parts A and B for a volume of 50 MILLILITERS )

Repeat. Parts A and B for a VOlume of 250 MILLILITERS.
In this case, keep trying until you miss by at
most 20 MILLILITERS. _ .

228 !
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¢

—~

Activity: One upon a time, cereal manufacturers all sold a "family-
sized" paCkage of their cereal. Moreover, most of these

manufacturers used the same size and shape box for their-

o
©

"family-sized" portion. Then, for some reason, many

started to change the shape of the -box used LT
A. You have been given a cereal box. Suppose that all
manufacturers used this same box for their "family—

. ' < sized" package .
1. Now suppose that the manufacturer of Bloatie Oaties
introduces a new "family-sized" package which is
one CENTIMETER thicker than the 01d box byt which:

is also, 2 CENTIMETERS shorter.  Which package
would hold more Bloatie Uat1es, the old or the
new?

3

How many MILLILITERS more (or less) wou]gfthe new
package hold? S

B. 1. Suppose the manufacturer qof Crunchy Creatures
also changed its box from the size you have been
given to one that is 1 CENTIMETER thinner but 3

CENTIMETERS taller. * Which package (old or new)
would hold more.-Crunchy Creatures?¥ _ R

. i | 2. How many MILLIMETERS more (or less) would.the
' new package hold? .

3. Which size package would sell best?

Extension: Suppose that the manufactureres of Gram ‘Flakes made its

< ~package 2 CENTIMETERS thinner.. How much taller would it (
have to be to make its new package.so that the new pack-
age (although it would look different) would hold about

the same“volume of Gram Flakes as fhe old package?

-
.

) . : . R
s
. . . t
‘
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Actixigx:

A

- 1. Cut along the edges of the shape on the cudLout

Activity V10

-

sheet.. e

2. . Now fold along the heavy lines of the shape to
form a box. . .

3, Then put tape-a}eng*each-edge"of'thembox,- The T
result should look 1ike the box pictured at the
left. ‘ . ) .

The box you just made has a volume (capacity) of one «
LITER. If the box were made of stronger stuff, we
could use it to measure things which are sold by
volume. For instance, - _
a LITER of soft drink (large bottle)
a LITER of motor oil (a small car engine
holds about 4 liters) :
a LITER of gasoline (a small car holds about
40 LITERS). . . .

1. What is the length (to the nearest CENTIMETER)
\.of each edge of the box?, o

L4
.

LAY

2. a. Use the little cubes to make a "floop"
inside the box. (That is, make a layer of
cubes--one cube high--which covers the bot- .
tom of the box}. .How many cubes are on the .
floor? , _ . ' ‘

3. b. Make another layeri§gﬂoor) on top of the .
: first. How many cubes are in that. floor? .

c. How many floors can the box hold? .
d. - How many cubes would bé in ehch floor?
e. How many cubes cdn the box ho1d?

Each little cube is said to have a volume of one
MILLILITER (which means 1/1000-11ter). Why is one

MILLILITER a good name for the volume:.of one of - "4
the little cube§? : e . '
wle
' \
22,



Activity: 1.

P AL W VS

Activity M 1
) \
Place a 1 gram weight on ohe side of the balance.

Then place enough faper clips on the other side to .

balance it. You may have to cut off part of a

paper cfipr . Then' put -the paper cHps -all together';'“m‘"m““””"““ﬂ

in a Toop.

Place a 5 gram weight on one side of thg,bélance. Then
place enough'baper clips ?9 the_other side to balance.,
it. You may have to cut off part of a paper clip.

Then put aﬂl\of the paper clips together on one clip.i;

Repeat'for a 10 gram weight.

L4

-ActivityaM 2 .
. . -\ ' '%%‘!‘

Find add*rgcord the mass (to the nearest gram) of

dach U.S. coin.

.~ Prepare a list of U.S. coins, from the lightest to.thec

\heayiest;

a) Which has the greater mass, a penny or a nickel
b) Can you tell which of two U.S. coins 4s worth
more if all you know is the mass of each coin?
¢) If coins were exchanged according to their
masses, how many nickels should'be exchanged
for 1 quarter? R
List 5 different combinations of coins. which would
total 30 grams. - ' o

231 224,
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Activity M 3

Activiﬁxz " Use rock salt to make your own set of weights. Put

’ b " rock salt into-a'"baggie"-until,it ba]ances a 50 gram'

weight placed on the other pdn of the balance. " (Be sure

\ - -toput a twist-tie on the balance too.) Repeat with .
A// s 100 gram and 500 gram weights, 'Take the wéights with
’-you.‘ |
-

" Activity M 4

"Aggigigi: 1. Cut off -a wad of clay'which you think has a mass of
' one kilogram. {&heck your guess by using a-ba]ance.

If you misséd by more thah 50 grams, put back the

clay and try agein. R

2. Now try to cut off a wad which has a mass of 100
grams.. Check your guesg. keep trying until you're g
! \ off by less than 10 grams. |
3. Please return the clay (ungégged) and knifé'fo the

- ;

‘ : - big container when on're fiﬁished (Squashitﬁe clay -

together.)

~

L
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Activity:
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Ahtivity M5

1. Using the metric bathroom scdle, find your weight to
-the‘nearesi (i]ogram.

2. Guess someone's wefght. Check your guess by hqving'
hin/her use the:scale.. 1f you were.off.by. more than .. ...
5 kflograms,ﬂffnd someone'e]sefto work with. Keep 0
going -until your guess of someone's weight is off
by less than 5 ki]ogramg.'

Activity M 6
Activity: 1. Pick up one of the items and hold it in your left

.'hqnd. With your right hand, pick up wéight§ until
you think the_massqu the weighfs in your right hang-\\\
i% the same as the mass of the object in your left
hand. Now use the balance to check your guess.

( ~ Describe "how far qff" your guess was.

S~

* 2. Repeat the procedure described in A, dsfng each ‘of

. the objects at this station.

L

v



4

7

Activity M 7

Activity: 1. Pick up one of the items and guess its mass (in grams).
Use a balénce and weights to check your gyess.
2. Repeat the procedure describer in A, usiqg‘eaéh’of the
'items at this station. :
& ' \ . 4
Activity M 8
ctivity:  Each .of the small weights has its mass etched on it.

Use them to find the weights of some familiar objects

vou might have at home or in your classroom.

-«
. . )
& ) * /

>/ T 234
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Activity:

Q"'

A.

. S 235 223

&

Activity M 9

Do not use the balance for this part of the activity;;-_
1) Pick item A with dne hand and item B ‘with the (

other., Using your arms like a balance estimate

which ' itan has the greater mass. A

2) Repeat the procedure for each pair ofljtems listed
in the chart. S R
. ' - l- ' [ .
Checking your estimates with the balance. .~
1) Use the pan balance to compare each pa1r{gf

g

1tems 1wsted on the Chart

-
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Activity M 12

Activity: Pepnyweights are no Tonger used to find the mass of
- © objects. ,Things -are now measured in rams. Each
of the’'weights used in this activity has a mass of

1. Use the balance and the cubes. to find the mass,
- _ in grams, of each object. Record the name apd
b .mass of each object.

2. Are there any other objects or things in your
classroom that have the same mass as any of
these objects?

At

et
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Activity M 13

«

Activity:  While the 1-grgm weights are useful when finding the
masses of small or light objects, they are not so '
C useful when finding the masses of heavier objects. L
The weight marked "20" has the same mass as 20
1-gram weights and should be used when measuring the
heavier. objects .

- - * 1. In one pan of the balance place two_of 'the ngghts
T T ' marked "20" and ene of the weights marked "10". What
. single weight should be placed in the other plan to
. make them balance? - . -

\ , - -2, \Nhat 5 weights will equal a SOOJgfam weight’

3. Place a 100- gram weight in one pan of the balance.
Make the pans balance by plac1ng exactly ten weight
in the other pan.

4., what other combinations ‘of weights will baldnce
with .100 grams?

5. The weﬁg marked "1000" is 1000- ~gram weight.
It is al® called a kilogram weight (where “kilo" ' ‘
“means "1000").
a. Place a kilogram weight in one pan of ‘the balance
Make the pans balance by placing exactly six ,
we1ghts in the other pan What we1ghts did you
. . . use. Y
AL : . . ﬁ,;' Check your. answer to the last questiom against
s S " those' of. other people in the room. N
. - .‘ d .
:\’} : .t : . ! ) .‘.':-_-A' a . ,

&
-

€ . i T e

"Note: A set of metric weights (metal, plastic-and/bn clay) should
- contain the following: e

MASS - : . QUANTITY ) A
1000 gram .+ ] . . ' !
o 500 gram 2 .
100 gram oL b
50 gram- .2 ‘
20 gram 5
10" gram 10
1 gram . 25-50 .
warn your pup1ls that the ba]ande may not be perfect but will be
~ close " ;
& ) .




Activity M 14

. : ¥ "
Activity:  Each bag contains & portion of something to eat. There
" is the same kind.of thing in each bag, but no two bags
contain the same amount. For any two bags, the bag
with the greater mass contains the larger portion.

Your task is to place the six bags. "in order" according
to the'ir masses. That is, you are to place the six bags
in a ling like this: . . o S AR e

so that the bag with the smallest portion (least mass) Gl
is in position 1. The bag you place in position 2 should
have a larger portion (more mass) than ‘the one in position
1 but should have less mass than any bag to its right.
The bag with the greatest mass, should be in position 6.
Use the baTance to get the bags in order,

————— - : * :
. o - | -

o,

Note: A total of about 800 grams of candy is required. Use small
candies. . : ,

Directions for preparin ag of goodies:
preparing &8¥bag of g . .
1. Use sealed bags (same size).’ . -
¢. Use paper or colored plastic bags so the students cannot see the
contents. , ' ) g ' B
3. Let your experience (and budget) be your guide with regard to con-
. tents. Candy, nuts or cookies are standard fare. -

4. Place the same kind of thing in each bag. . .

5. For each group ( 3 to 4 pupils.:in each:group), prepare six (or
more if you want to make the exercise difficult) bags. Use~Phe
same six masses for each group but label (A, B, C, D, E, F) the

‘ bags differently. -Be certaiW®to keep a record of the order. for -
. . ' each group so that you can quitkly check the results. *
6. Here is a suggested arrangement for six groups of six bags of
candy. o -
. Mass in baa (in grams) Label on the Bag
o ' . 12 3 4 5.6
36 C B CBE C-
33 FE B F ¢ A ‘
32 AC F A B F
30 . ‘D F.ADF B
o ” B-A D E A D
‘ 57 E'D E C D £ :
T, v ! ' ¢ ’

<
YR
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ACTIVITY:

»

Six (6)'CELSéUS THERMOMETERS AR
ACH LQOKS SOMETHIN

WORKSHEET.,

' N\

1+
110
g =
i O )
2 )
o B
i R

XEROX |

- 239

ACTIVITY T 1

THE SHADING. IN THE THERMOMETER
éEDICATES A TEMPERATURE OF
DEGREES CELSIUS, S0. A 25
+* SHOULD ,BE WRITTEN IN THE, _BLANK
. BELOW THE THERMOMETER, -

DeGRees CELsius

Y

232

b

E PICTURED ON THE ATTACHED
G LIKE THIS:

.

\
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CELSIUS TEMPERATURES
WORKSHEET

(

C

[XEROK| |

10

o} (.

AN gtk

_

.

.
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& ACTIVITY T2

CACTIVIIY: N THE DEMONSTRATION THERMOMETER, FIND THE FOLLOWING

TEMPERATURES: - |
Boby TEMPERATURE f -c -
FREEZING POINT OF WATER - . C
AVERAGE RooM TEMPERATURE ' - C
. e ” & i} _ I ’ L S
‘ . ACTIVITY T 3

[N

AcTIvITY:  PEOPLE OFTEN SPEAK OF IHE TEMPERATURE OF A ROOM. IN THIS
‘o . ACTIVITY WE WILL INVESTIGATE WHETHER TEMPERATURE IS THE
SAME EVERYWHERE IN A ROOM, | 7

1) PLACE THERMOMETER IN A LOCATION IN THE ROOM, CONSIDER
SUCH PLACES AS-NEAR A WINDOW, NEAR A HEATER, IN THE CENTER
OF THE ROOM, NEAR THE FLOOR, NEAR THE CEILING, ETCuvuo .,

(USE THE TAPE TO HOLD THE FHERMOMETER IN PLACE IF NECESSARY).

. ) . A
2)  AFTER SEVERAL MINUTES, RECORD é THE TEMPERATURE AT THE
LOCATION, - . o

» N
. : . T v

CACTIVITY Ty

AcTiviTY: PLACE %HERMOMETERS IN A LOCATION OUTDOORS. YOU MIGHT WISH
TO CQNSIDER ONE OF THE FOLLOWING LOCATIONS: \

) EVESLEVEL IN THE SUN
. YE-LEVEL IN THE SHADE

. OTHER POSSIBLE LQCATIONS WOULD BE ON THE GRASS, ON A SIDEWALK
¢« OR ON A TAR SURFACE, YOU THINK OF SOME) . .
: , ) ' '

"

A ACTIVITY T 5

ActiviTy: Using one (1) o THE CELSIUS THERMOMETERS, TAKE A TEMPERATURE
o READING FROM A DRINKING FOUNTAIN IN THE BUILDING, ¢

{
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METRIC EDUCATION COURSE
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UNIVERSITY OF LOUISVILLE
' |1nusvn1ﬁ,xuNTucéy 40208

DEPARIMENT OF OCCUPATIONAL
AND CARFFR FDUCA NON

]

10 /

VOCATIONAL ADMINISTRATORS AND TEAEHERS IN:

- Jefferson County S
Trimble Cou ’
- Bullitt €0tx:
and -
. OTdham County

FROM: Dr. Richard K. Crosby \ .
. Department of Occupational and Career Education

DATE : August 3, 1979

A course in metrics education will be offered to vocational
Fall '79 semester Dr. Richard K. Crosby,
Education. The coupse (EDVT 530 - Special

Topﬁcs:
hours, graduate or’undergraduate credit.

The course will count towards certification anH/;;gree work at U of L.
their advisors.

enrolled in ‘other universities should check with
_ Y :

BELKNAP CAMPUS

teachefs during the
Department of ‘Occupational and Career
Metrics) will ‘be 2 or 3 credit

t

Persons

The first session will be'hé]d at Scott Detrick Vocational Education Center on

& Augyst 29, at 3:00 p.m..
session.
~students.

.Instruction is individuatized. The amount of credit and course res

will be worked out with each student the first night oflclass.H

Q2

Students will be registered during class at the. first
Tuition is, $23 per credit hour for undergraduates and $26 for graduate.

ponsibilities

The course will be rotated between four locations. The schedule is as follows:

: Westpdrt Road
“ Vocational Education

" Scott Detrick
Vocational .Education

Jefferson-State
~ Vocational-Technical

- Center Center School
Aug. 29 Sept! 5 Sept. - 12
Sept. 26 Oct. 3 . Oct. 10
Oct. 24 Oct.” 31 MNov. 7
Nov. 21 Nov, 28 Dec. 5
. . .

245

S

' "Mil§ Creek ,

Vocatio

1 Rehabili-

tatioh Center

Sept.
Oct.
Nov.

19
17
14

-f'y



f. | ) | o o |
Page Two - ///f’_—_ . : .
August 3, 1979 | ‘ - ‘ o

Each student must attend ét leaét 8 Sessions. Sessions will run from 3:00 -
5130 p.m.. During the sessions, the resource person (R. Crosby) will assist
students to complete the modules and will provide final €heck-Out Activities.

The course is limited to 25 students. If you wish to enroil.uéall Virginia Ellis
at (588—6662 - ext. #4) now so your name can be added to.the class 1ist.

- If you have any questions, please contact (R. Crosby) at 5688-6667 - ext. #3.
. \

'

r;.l
& ) o .
;§L{A£u4A;47 éﬁ.<i;4fv .
DR. RICHARD K. CROSBY {
Assistant Professor ‘ i
r \ \
‘ T
. (3
RKCYve - | ' B
f .
, R
) 4 < ¢ -

¥
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T ~ MODULES COMPLETED - EDVT 520 SPECIAL TOPICS " [
Name - School - & Module Date Date Completed |  Mid-Term | Final Exam | Final .
Occupational Area Number Assigned (Checked-Out) Exam Grade Grade Grade
\ . Grade ‘ ‘
Name: 1 )
- ' .
| _ 2 :
] 3 " 1
e 4
N 5. . i
- 6
’ ]
= 7 S (] .
o o 8" I
% N ;
School ; 9
: A .
s , 10
1 e
N 12 S
N | Y 2
Occupational_Area: 13 " ‘
R 14 I
\ " ]‘5 *-. X ]
16
A\
o " . : 239
(“%— ~ . . &




(
i - METRICS - EDVT- 520 SPECIAL TOPICS
Class Schedule (E = E;(_plaih C.0. -‘Check-Okut) '
Module | Aug. | Sept. ‘Sept. Sept. T Sept.| Oct. Oct. Oct. Oct. Oct. Nov. Nov. Nov. | Nov. ‘ D;,
# 29 5| 12 19 26 3 10| 17| 24 N[ 7 14 21 28 .| 5
] E | C.0.| C.O0. : C.0. | MID . ) FIN
T2 Eo[-cof coo | c.0. TE::M | 1 | | EX
3 B[ co. | co. |- C.0. - .
4 - £.C.0. | c.o. €.0. | c.o0. ]
5 | - o | co. | co )
"6 . | E.C.0. | c.0.| c.o0. :
7| N | £,.0.| c.0.| c.o.| , Wiy - L
s | .'; . S £,00.] co.f co |l | .C.0
9 £.60.| €.0.| c.0 ¢ C.0
10 " a Tetes co. | co | c.0
no| . | , E.C.0.| c.0.| c.0. B c.0
2 | SR | | ( | - - |E&c0.| co. | c.o. .0
13 - | | A ~ | '] EsC.0.| c.0.] c.0. | c.0
4t 3 1 | R b E,C.0.  ¢.0. P49
15 ‘ - \ ' | N | 1. E,C.0. | C.0.
6 | | i ( . | N - [ [eco. | co.
ERICy ' T . |
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" APPENDIX 16

METRIC MODULE SAMPLE
"1 of 16 Modules"

N

-



SAMPLE - ONE (1) OF SIXTEEN (16) MODULES.

MOD ULE

——

4

e

4

COnversion of Units
in the Metric System °

RIC® » » EDUCATION

1‘?¥

DEVELOPED BY:

Rlchard K. Croshy

l S Mcl(lnney
243
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Moguie m-4¢

- . METRIC EDUCATION ' : ,
e ——————————————————————— et e RSN,

CONVERSION OF UNITS IN THE METRIC SYSTEM

»  This module will present a method for tHe conversion
of measurements expressed in a given,unit of length

. to an equivalent measurement expressed in a different

‘IntrodUction " unit of length in the metric system. Conversion of

v area and volume units will be included in modules on

area and volume respectively.

Read the following objective, If‘you think you are
already able to perform these tasks, check with your
instructor to. complete the Check-Out Activity,

I's

or

- If you need to complete learning activities in order
to be able fo do the task find the Learning
Activities in this module™8nd go through them in

the order listed.

e

/

N

Qﬁ\ | Given a listing 'of metric measurement problems,
od at least 90% of the problems will be answered .

. o ,correctly. The problems will require the problem
' solver to:

. Convert millimetres to centimetres‘and
Objective(s) ) : . metres. :

. Convert centimetres to millimetres and
metres. , ,

. Convert metres to millihetges} centimetres,
“ - decimetres, dekametres, hectometres, and
' kilometres. o
+ »~ Convert kilométres to hectometres, deka@etres,
. and metrer - ' :

AL ) A




’ ' .. ‘\ '\ :

‘-Modulc Mfi

.+~ LeARNING ACTIVITIES . - o R

1 READ Instruction Sheet I, CONVERSION.OF UNITS IN. THE
=P  ¥ETRIC SYSTEM. . o

_.{or)

27 &  READ Ploutz, Paul F., The Metric System, p. 39-52.

(or)

. ) ku g
CHECK YOUR KNOWLEDGE by completing Measurement

Activity I, MEASURING WITH METRIC UNITS AND CON-
VERSION, | ‘ :

\E

Check I, CONVERSION OF UNITS IN THE METRIC SYSTEM,

ARRANGE with your instructor to complete the module
by g6Ing through the CHECK~-OUT ACTIVITY listed %n

9

q ~// CHECK YO&RJKNOWLEDGE by completing Student Self-
Nl/ the badk page. o

S . ' - \

~ Y ) R . , ’

S~ . Copyright: Richard K. Crosby-L.S. McKipney 1979
| | ., 254 | '

!
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5 | \ | Module M-4¢

INSTRUCTION SHEET | o
CONVERSION OF UNITS IN THE METRIC SX§TEM

When' computations, Including-conversions, are made with measyrements
which are expressed in specific units of measura, the units may be
carried through the calculations and the answer expressed in a given
unit of measurement if the answer is a measurement. C

~ An example of this is,if you add 3 ft. and 6 ft. the. answer is 9 ft.
Not- just 9. -

However, if you wish to know how many times 5 ft. is contained in
25 ft. then the answer is a number not a measurement. The number .
tells the number of timeés the 5 ft. is contained in the 25 ft. -

W B s |
The ft. uniﬁ in the diviser cancels.out the ft. unit in the dividend.

Other examples of computing with unjits with which you are possibly
familiar are: S
3 in + 12 in. = 15 in.
115 volts + 115 volts = 230 volts -
9 fr. - 3 fr. = 6 f¢t.
450 yd, 5 120 yd. = 320 yd.

L

2 ft. X 4 ft. = 8 sq, ft. or 8 ft.2. | ; - »

(Notice thag _addition and substraction of like units gives a measure-

ment in the same unit of measure, but when you multiply measurements
. you have square units or units of area. ‘

6 metres X 10 -metres = 60 sq. m or 60 m2.

18 sq ft _ 18 fr. ftr._
R & il Sl el L
. . 60 fr. 60 fr _ .
12 Tt~ "-17 Tt 3

£

(ﬁﬁ;ice the cénceilation of'units?)
3 4 ft X 5 1b = 4 X 5 X ft X.1b. = 20 ft-1b

30 f£ 30 fr '3 ft | o
10 sec ~ T0 T Sec T sec - 3 ft/sec = 3 fps

. | . « .
A %g—%% = %% %%.- 3 %% = 3 1b/ft = 3 1b per footy




o

. The brinciple of carrying the unit of measure along with the measure-

v " Module M-4 -

Instruction Sheet I (p. 2) , }

<

ment during calculations becomes very useful in converting measurements

from one unit of measure to another unit of measure.

?h;ichart of the most used me&surcments of length in the metric system
ollows: : o ' ‘

METRIC LENGTH

 Unit Name - symbol = Relatidnship of Unirs =
miliimetre ‘ . mm lmm = 0.001 m | -
centimetre ‘ ' - cm lcm = 9901 m=10-mm l
decimetre ‘  dm lde =0.1m= 10 cm *
netre . e lm= 100 cm = 1000 mm = 10 dm
dekametre | -dam l dam = 10 m |
hectometre hm l1hm = IOQ’m = 10 dam ‘

" kilometre \ km l‘km = 1000 m = 100 dam = 10 hm

A careful study of the relationship of units in the metric system will
show that they ‘are related in multiples of ten, therefore, changing
from one unit of measure to another g$imply requires the multiplication
or‘givision_by ten or some multiple of ten. .

The only remainiﬁg qnestiéns are- how do you know ‘when to divide or
multiply and by what multiple of ten? o :

To answer this question we must define a ratio. A ratio is a relation-
ship between two similar units of measure that tells the number. of
times one unit contains the other. By similar units we mean that
they both must be units of length, area, volume & any other type -of
measurement. ' . /

The Metric Length Chart relationship of units column defines many
ratios of the units of length in the metric system. With this infor-
mation you can convert from any given metric measurement defined to
any other. d w.y

,w) The b;inciple to use ‘follows:

, ' o 256 24 “*/ '

Since there age 1000'm in one (1) km, this can be stated 1000 m = ‘1 km

‘s -1000 m represents exactly the same distance as 1 km. If we divide

one by the other the answer is one (1)..

. 1000 m
¢

ox L km
BERGS Tl
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Instruction Sheet I p._3) | ‘ " Module M~4

-

N
4

Remember that when you 'divide/one measurement by an equal measurement
the quotient is one. This inciple means that you may use all of
the -definitions in the rel ionship of units as conversion factors.
That is as numbers to use in converting from on® unit of measure of
length™ to anothf;/dhic of measure of length.

EXAMPLES : ‘ ) , | | ' oo
How many-cm.are in 5 m? o J {mmfjﬁ
The relationship betwéen m and cm is - .
lm=100cmor A m =1 and 100 cn w» 1
cm

Since we have 5 m and want to know the number of cm, choése the ratio
100 cm = 1, so.that the m units will cancel. '
.m

5mX.100 cm = 500 m X cm = 500 em .
I m . m , ,

How d%ﬁy km are there in a distance of 250 m? '
\
1l km =1 000 m

or 1 km = ] and 1 000 m = ]
I 000 m : I km

250 m X 1 km = 250 XmX km = 0.25 km .
, m I_UUU m

The ratio 1 km was chosen so that the m units would cancel leaving .
m ‘ " :
the km length. ¥

This principle will permit you to convert from'any length expressed
in one unit to a length in any other unit as long as you have the
relationship of the two units. Othet examples are:

37 mm - ? em . .

_h 37 mm X 1 cm = 3.7 cm | &
10 mm . '
390 mm = - ? m | »

390 m X 1 m = 390 m =-0.390 m
T 000 mm T 000 -

36 cm = ? mm *

36 cm X 10 mm = 360 mm
0 cm

24"
257 | | »
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Q;Lodulo M-4

Instruction Sheet I (p. 4)-

et 300m = _? hm | ®
o . 300mXlhm =3 hn

0.5 km = ‘
0.5 km X 10 hm =5 hm

.

W
]
a
-3
o
B

\

3 km X 100 dam = 300 dam -z

These principles of convevsion are applicable to the conversion of
all units in any system of measure. Try a few in the customary
system on your own. . '

o ) \ 258 | 2-43

Aruitoxt provided by Eic:

ERIC



n
L4

Module M=~4

MEASUREMENT ACTIVITY | | N
NEASURING WITH METRIC UNITS AND CONVERSION E

.
Measure the lines below in cm or mm and then perform the indioated

[J

conversions.
1.
— cm = M= o m )
. 2
___mm= __ cm= m
’ 3.
. cm=_ " mm= m )
4, L | -
—m'=  cm= m
.
. cm= = mm= m ™
. . q
<
N 680°0 ‘68 ‘6°8 G
© . £S0°0 ‘e'g ‘gs v
210 ‘211 "T°11 ¢
' ) 6L0°0 ‘6L 6.
-, €€0%0 ‘€€ ‘e 1
259 :




1Q.

320

5.5 3

' , . ﬁodulc-M4¢~

. . [} \
;Studcnt Self-Check | . .
S ) ~ )
CONVERSION OF UNITS IN THE METRIC «SYSTEM
- | mm 11, - 2.3 'cm” ™ " mm
= . dm ‘13, 11.2mm = em
T Moo smo= L em
= dam 1__5' 280 M"U" — m _ —
- _  km " 16. 5.5%m = em | # .
=  mm 17. 3.8 hm . = ‘m
- . m v 18! 2'0‘0 dm o= m ‘
= " dam 20, 3260 mm = ' m k
\ . ;}/> ' <
n t
A
v e \
[ 4
‘L o . i .
,ra‘ 9Z°'¢t °0¢ " 08 ‘0T
_ W61 0SS  °6
LN ‘\ . a OZ 08T OQg v.e _.8
s ! 08¢ °LT 82 o °L
N L] "Sge -9~[ 9'[#0‘. .‘_9
' 08Z°0 °ST 8 °¢
' . 09T vl 0z°'¢ -y
’ o ZT°T €1 - 29 ‘¢
. S 08°T 21 006 ‘2
D €T 1T 008 T °T
260 ]
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R ~ Module M-4

“ _ CHeck-OuT ACTIVITIES | G

4
-
. ',‘

The statements below explaln the abtiv1ties you must be
able to complete jin order to finish ‘this-nodule. - As yoy - .
go through each activity, your instructor will.rate your

¢

’ VERSION OF UNITS IN THE METRIC SYSTEMC' i _'% .,-""_-;.;--.' S w,.__ B

" Your' instructor w1ll prov1de you witﬁ“ﬁiilst Of“fffﬁﬁen

~’/ " (15) conversion problems. SOlVe the; gﬁablams anq retqrn
the list to the 1nstructor. : : ‘ ; ,

o Ny o gt
. .; ‘ \?-\‘._..': l.\.r - ‘; . .

: a
v v - N . - . .
B . Ty =40 N
. . .&‘\._ ey LR S
. - T DL e B
Pt w

'

performance using the Instructor's. EinaIAChdck;istﬁ»CGN—~"m-m~~,



v o | S . Module M-4
Instructor's Final Checklist |
CONVERSION OF UNITS IN THE METRIC SYSTEM

Check the student's performance in the .

following elements of Conversion of . . Stﬁdent”
Units in the Metric System. Performance

Place an X in the appropriate box
indicating not accomplished, partially
accomplished, or fully accomplished.
If, because of special circumstances,
the item was impossible to complete,
_Place an X in the "Not Applicable" box.

Applicable
Partially
Acco%plished
Full

A

Not

Acco@plighed

Not

Performance Level: at least 13 items-must
receive a rating of FULLY ACCOMPLISHED

cco;plished

(or Not Applicable). If more than 1 item-
is rated less thap fully .accomplished, the
student and instructor will discus8 this
and decide which learning activities must
be repeated T

-~

. "
In conversivbn of units jin the metric system the student:

1. Coqvefted millimetres to céntimetres - o () T 5 k )
2. Converted millimetres to metres . . N ) ( ( )
3. Converted centimetres to millimetres. . .( ) «( )y . ()
4. éénverted cgn?imetres to metres . . . . .( ) ( ) ( )
5. C;ﬁverteé metres tomm . . .. .. ... () () ()
6. Converted metres to cm . . . O ;)-'h(.'). ( )
7. Converted metres todm . . . . . . . ... ( ) ) ¢ )

8. Converted metres to

9. Converted metres to

7 5§

10. Converted metres to
11. Converted kmtohm . . . . . . . . . .. (9 () (")
) o -

12, ‘Converted km to dam . . . . . . . . O (0 Y G ( )

13. Converted km tom . . . .« . . . . . . . )'..( ) A |

262
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